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or sag IC cystic mastitis or mammary dysplasia comprises 
three groups of cases. Mild or early cases with painful dense 
mammary tissue are usually referred to as painful breasts or mas- 
todynia. Cases with more persistent and definite nodularity are re- 
ferred to as adenosis, shotty breasts or Schimmelbusch disease. The 
third group of cases known as cystic disease is usually unrelated to 


the other two groups of cases. It is characterized by the develop- 
ment of one or more cysts of appreciable size in women whose 
breasts have been previously normal. 


In painful breasts, cyclic women in their thirties are usually af- 
fected. Childless women or women who have not borne children 
recently are in the majority and among married women sterility is 
a frequent complaint. Pain, tenderness, swelling or enlargement 
of the breast are leading symptoms. On examination the pain and 
tenderness are found in mammary tissue of increased density which 
is elevated and granular to palpation. Discrete nodules are usually 
not found in this condition. Excised tissues on microscopic study 
show defective lobule formation. The mammary tubules have en- 
larged end buds with occasional small lobules and are surrounded 
by increased amounts of young pale-straining connective tissue. 


In adenosis, women in their late thirties or early forties predomi- 
nate. As in mastodynia the women are usually childless or have 
not borne children recently. The breasts are small, dense, and 
transilluminate poorly. When they are lifted up and grasped be- 
tween the examining fingers, a definite saucer or liver-like edge is 
felt. The mammary tissue contains numerous, small, discrete nod- 
ules, varying from the size of a pea to that of a marble. Micro- 
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scopically, the nodular tissue is composed of small cysts or minute 
intracystic papillomas. The lobule formation in the affected tissue 
is distorted. Sprouts of unencapsulated epithelium proliferate di- 
rectly into the surrounding fibrous tissue. 


In cystic disease the patients affected are usually in their forties 
and are approaching or passing through the menopause. The 
breasts of these patients are of fair size, inclined to adiposity, 
transilluminate well and have given no previous trouble. A definite 
lump, usually several centimeters in diameter, is found. The cysts 
apparently make their appearance abruptly accompanied by a slight 
sticking or stinging sensation. On palpation the cyst is freely mov- 
able, circular in outline, smooth and tense. Aspiration yields a 
cloudy fluid. If the cyst is explored it is found to have a tense, thin 
blue wall. Microscopically the wall is composed of fibrous tissue with 
or without an epithelial lining. The surrounding mammary tissue 
shows increased amounts of fibrous tissue and involution of the 
lobular elements. 


The endocrinology of mammary dysplasia is intimately associated 
with the physiology of lobule formation in the human breast. In 
mastodynia lobule formation is partially suppressed and many of 
the terminal tubules show irregular and decreased numbers of 
sprouts and increased periductal stroma. In adenosis atypical epi- 
thelial proliferation within or infiltrating beyond the ends of the 
tubules replaces normal lobule formation in the affected tissue. In 
cystic disease the normal lobules have undergone involution and 
some are replaced by cysts developing in the end buds of the termi- 
nal tubules. 


Chronic cystic mastitis is practically confined to cyclic women. It 
does not occur during normal adolescence, since lobule formation 
has not yet begun at this period and it is not seen in the male breast, 
where lobule formation is absent. It is rarely observed after the 
menopause when the lobular structures have disappeared as a re- 
sult of senile involution. 

Mammary dysplasia is incompatible with normal pregnancy. It 
is not found in women who have recently borne children and is rare 
at any time in women with large families. The stimulus to normal 
lobule formation is most intense during pregnancy and mammary 
dysplasia existing prior to pregnancy undergoes spontaneous re- 
gression at this time as a rule. 


The clinical history in cases of mammary dysplasia suggests that 
the condition is dependent upon ovarian dysfunction. In mastodynia 
the menstrual periods are often closer together than normal, the 
cycles being 25 or 26 days or less. This is particularly apt to be the 
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case during the cycle which precedes an attack of pain and swelling 
in the affected breast. There is also a relatively high percentage 
of sterility in married women with this condition. In adenosis the 
menstrual periods are usually irregular. Many of these patients 
are approaching the menopause and have the characteristic symp- 
toms of nervous instability. Thyroid disturbances and functional 
uterine bleeding may accompany this condition. In cystic disease 
the menstrual cycles have usually been normal during the preceding 
years, but the patient at the time is approaching or passing through 
the menopause. 


While most observers agree that mammary dysplasia is an ex- 
pression of ovarian dysfunction in cyclic women, there is less agree- 
ment on the exact nature of the endocrine disturbance. Taylor in 
his study of the endocrinology of chronic cystic mastitis found a 
high incidence of menstrual disorders and cystic ovaries and con- 
cluded that the condition was associated with ovarian dysfunction 
in some cases. However, hormonal assays on the urine led him to 
conclude that a simple excess or lack of estrogenic or gonadotropic 
hormone was not the underlying cause. Friedman and his co-workers 
came to similar conclusions. It must be pointed out in this connection 
that endocrine assays on isolated collections of urine are unsatis- 
factory and total collections of the urine daily through one or more 
cycles are necessary to study these cases adequately. Moreover, the 
endocrine picture is incomplete without including determinations of 
corpus luteum secretion, which can be studied by measuring preg- 
nanediol excretion. 


The excretions of estrogens and pregnanediol in the urine during 
the cycle of normal women have been reported by various investi- 
gators. A large number of determinations based upon methods of 
extraction for total estrogens show that the normal excretion of 
estrogens in the urine varies between 10 and 60 rat units per 24 
hours of output. The average output in the urine for a normal cycle 
is variously stated as between 400 and 600 rat units (4000 to 6000 
international units) (Frank, Mazer and Friedman et al. Smith and 
his co-workers). 


The corpus luteum function during the menstrual cycle has been 
measured by determining the quantity of pregnanediol (an excre- 
tion product of progesterone) in the urine. Following ovulation, 
values varying from 2 to 10 mg. per 24 hours are obtained. The 
values for the total menstrual cycle have been variously reported 
between 15 and 60 mg. per cycle, depending upon the method of 
extraction (Browne and Venning, Stover and Pratt, Hamblen, 
Ashley and Baptist). 
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In the present study, the endocrine aspects of chronic cystic mas- 
titis have been investigated from four separate viewpoints. First, 
the endocrine status of patients with this condition has been 
studied by doing estrogen and pregnanediol determinations on the 
urine. Second, the response of the disease to various forms of en- 
docrine thera;:y has been studied in a group of 89 patients. Third, 
the experimental production of the disease has been carried out in 
rats. Fourth, the alleged relationship of chronic cystic mastitis 
to mammary cancer has been investigated both experimentally in 
rats developing estrogenic mammary cancer and by following a 
series of patients with chronic cystic mastitis for a period of from 
5 to 15 years. 


1. OVARIAN FUNCTION IN MAMMARY DysPLASIA 


(As measured by estrogen and pregnanediol excretion in the urine) 


Endocrine studies were carried out on the urine in six cases of 
mastodynia, four cases with adenosis and three cases with cystic dis- 
ease. Four normal controls were included to which were added 
three cases of arrested mammary dysplasia, one each of mastodynia, 
adenosis, and cystic disease. The method of assaying estrogen, 
estrogen and pregnanediol on the same specimen of urine is given 
in the footnote.* Pregnanediol determinations were carried out in 
all of the patients and estrogen determinations in eleven. All of 
the urine was collected from the tenth day of the cycle until the 
next period, individual assays being run on 48 hour specimens. The 
results of these assays are shown in Table I. Among the seven 
patients placed in the normal group (including the three arrested 
cases of mammary dysplasia), the pregnanediol values ranged from 
25.6 to 58.5 mg. per cycle and averaged 39.1 mg. In the normal . 
group there were four patients with estrogen determinations, rang- 
ing from 302 to 826 rat units per cycle. These normal values for 
pregnanediol and estrogen excretion correspond with those re- 
ported in the literature by other observers. 


There were six cases of active mastodynia. The pregnanediol 
determinations on all were low, ranging from 6.7 to 14.6 mg. The 
average value in the 7 cases was 11.3 mg. Two of these patients 
had estrogen determinations, 447 and 368 rat units per cycle. 


*The estrogen and pregnanediol determinations are both made on the same 48 
hour specimen of urine. The total specimen is acidified to pH. and incubated, and then 
extracted with butanol. The separation of estrogen and pregnanediol from the butanol 
extract is discussed in a preceding paper. (Bucher and Geschickter, Endocrinology, 
27: 727, 1940.) The pregnanediol is determined by gravimetric analysis. The estrogen 
determinations were made by acidifving a sodium hydroxide filtrate after precipitating 
the pregnanediol. This acidified solution of estrogen was extracted with ether, taken 
up in oil, and assayed on castrate female rats. 
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TABLE [| 


Pregnanediol and Estrogen Determinations in Normal Individuals 


Patient Age Cycle Pregnanediol Estrogen Remarks 
Days Milligrams Rat Units 
Gos. 33 28 49.6 500 Normal 
Tut. 24 25 58.5 — Normal 
Wil. 23 28 25.6 826 Infected nipple 
Stee. 25 27 40.0 — Normal 
Hun. 30 39 37.0 624 Arrested mastodynia—2 mos. 
Sim. 34 25 36.7 — Arrested adenosis—5 mos. 
Wei. 33 26 26.2 302 Arrested cystic disease—21 
mos. 
Average 39.1 619* 


Pregnanediol and Estrogen Determinations in Mastodynia 


Lev 28 24 13.2 — Bilateral 

Mah 27 25 10.5 — Unilateral 

Fir 28 23 14.6 — Unilateral 

Cut. 34 23 6.7 — Bilateral 

Had. 33 27 9.1 Bilateral 

McC 33 27 14.5 368 Unilateral 
Average 11.3 448* 


Pregnanediol and Estrogen Determinations in Adenosis 


Shep. 42 40 12.8 400 Bilateral 
How. 38 25 12.6 260 Bilateral 
Ang. 37 36 10.8 — Bilateral 
Flu. 27 28 10.9 1752 _Bilateral—previous period 31 
days. 
Average 11.9 884* 


Pregnanediol and Estrogen Determinations in Cystic Disease 


Zin. 42 23 3.3 80 Bilateral—after cyst devel- 
ope 

Lut. 41 27 4.9 305  Unilateral—after cyst devel- 
oped 

Prin. 43 26 55.6 2085 Unilateral—before cyst de- 


veloped (1 mo.) 


*This average is based upon allowance for 10 per cent of loss in the early days of 
the cycle which were not measured. 


Four cases of adenosis were assayed. The range of values for 
pregnanediol was similar to that found in mastodynia varying from 
10.8 to 12.8 mg. The ave: age pregnanediol value was 11.9. Three 
of the patients had estrogen determinations, these varied from low 
to normal, to high values, 260, 400, and 1752 rat units respectively. 


An inadequate number of cases of cystic disease has been studied. 
Two cases of cystic disease were assayed after the cysts had devel- 
oped. The pregnanediol values were extremely low, 3.3 and 4.9 
mg. The estrogen values were also low, 80 to 305 rat units. One 
case of cystic disease was assayed the month before the cyst de- 
veloped. This patient was studied because two sisters had cystic 
disease. There was a normal pregnanediol determination (55.6 
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mg.) and abnormally high estrogen values (a total of 2085 rat 
units). The following month the patient developed a cyst. 


The endocrine determinations in mastodynia and in adenosis are 
similar. In both of these groups of patients, the pregnanediol values 
are low, averaging 11.6 mg. per cycle as compared to 39.1 for the 
controls. Estrogen values may be normal. These cases may be 
looked upon either as having a corpus luteum deficiency or as hav- 
ing a relative hyperestrinism. Adenosis may be regarded as a more 
advanced stage of mastodynia. Nearly all patients with adenosis 
give a history of painful breasts. While the majority of cases with 
mastodynia when followed for a period of 5 to 10 years show spon- 
taneous regressions, a small group develop adenosis during such a 
period of time. 

The endocrine disturbance in cystic disease cannot be analyzed 
from the few assays performed to date. When these assays are 
taken in conjunction with the animal experimentation reported be- 
low, it seems probable that the cysts result from an intense and rela- 
tively unopposed estrogenic stimulus. The period of stimulation 
may be brief, a matter of a few weeks, and the withdrawal of the 
stimulus (fall in estrogen level) followed by secretory activity may 
play a role in the development of some of the larger cysts. 


2. THe EXPERIMENTAL PRODUCTION OF MAMMARY DysPLASIA 


A number of workers have reported pathologic changes in the 
mammary glands of animals (chiefly mice) including cystic changes 
and adenocarcinoma resulting from prolonged overstimulation with 
estrogen (Lacassagne, Bonser, Gardner and Smith, and Geschickter). 


Burrows found that continuous treatment of mice with estrogen 
caused cysts and hyperplasia which he considered analogous to 
chronic cystic mastitis in human beings. MacDonald observed epi- 
thelial proliferation and dilation of ducts in rabbits treated for three 
months with estrogen and cystic changes of the mammary glands 
of rats have been previously reported by Astwood and Geschickter. 


By varying the dosage of estrone and its method of administra- 
tion and by combining this with other hormones which produce lob- 
ule formation, various pathologic changes simulating chronic cystic 
mastitis in the human breast can be produced in the rat. The variety 
of methods of endocrine stimulation that can be employed and the 
great range of pathologic changes make it difficult to be certain that 
the method of experimentation parallels the etiologic factors which 
produce the disease clinically. 


In the author’s laboratory excessive endocrine stimulation under 
a variety of experimental conditions has been administered to well 
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over 1,000 rats. These are a strain of albino rats, kept on a stand- 
ard diet and now inbred for a period of more than six years. 


The effect of estrogen in physiologic doses is to produce rapid 
extension of the duct tree similar to the marked growth of ducts 
observed in the human female during adolescence. The outstanding 
difference is that the fibrous stroma of the rat breast is sparse and 
is less sensitive to estrogenic stimulation (fig. 1, a and b). 


The diffuse lobule formation of pregnancy cannot be produced in 
the castrated rat by estrogen alone although with certain methods 
of dosage (pellet implantation), in intact animals luteinization of 
the ovaries occurs and the breast assumes the structure of early 
pregnancy. The extent of growth in the mammary tree with strong 
physiologic doses of estrogen (2.5 to 10 gamma* of estrone daily in- 
jected intramuscularly in oil) also has definite limitations. A size, 
about 10 per cent in excess of the normal, may be produced in the 
mammary gland in young castrated female rats two to four weeks 
old in a period of six to eight weeks with such estrogenic stimulation. 


In the rat, as in the human breast, normal lobules are dependent’ 
upon the proper ratio of estrogen and luteal hormones. Normal 
lobule formation in the rat’s breast results when young castrated 
females are injected with 5 gamma of estrone and 1 rabbit unit of 
progestin (prepared by extraction from the corpora lutea of preg- 

-nant sows). The synthetic male hormone testosterone propionate 
in the ratio of 2 mg. to 5 gamma of estrone may be substituted 
for progestin.** 


If daily maximal physiologic doses of estrone are administered 
for long periods, or if excessively high doses are given the mam- 
mary gland becomes smaller and there is a “bushy” growth of end 
buds in the duct tree. This is seen in young female rats receiving 5 
gamma of estrone in oil daily for 90 to 100 days. The rats are not 
castrated until two weeks after the injections are begun so that in- 
cipient lobule formation may first occur through stimulation of the 
ovaries. In rats so stimulated pathologic changes similar to mas- 
todynia make their appearances and later (200 to 300 days) the 
pathologic changes characteristic of adenosis are seen. (Fig. 2 A 
and B). The changes suggest that in the human breast mastodynia 
and adenosis may result within a period of months from estrogenic 
stimulation that is only slightly above or within normal limits, acting 


*1 gamma=1 milligram, and is approximately 1 rat unit. 

**The synthetic hormone, testosterone propionate, is closely allied in its formula to 
hormones present in the corpus luteum of pregnancy and can be substituted for them 
in the experimental production of mammary lobules in the rat and monkey. The sensi- 
tivity of the mammary gland to this otherwise masculinizing hormone is also shown 
in the normal adult male rat where lobule formation approaches that seen during 
early pregnancy in the female. 
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Fig. 1—a and b—Whole mount (a) and photomicrograph (b) of the normal fe- 
male mammary gland of the rat at the end of adolescence. 


upon a gland that has previously achieved normal physiologic devel- 
opment. Such estrogenic stimulation in the absence of corpus luteum 
function may occur in women in the child-bearing period who have 
had inflammatory pelvic disease, or in cases of sterility with ano- 
vulatory cycles, or in women approaching the menopause. The etio- 
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logic factor in these cases may be termed moderate but absolute hy- 
perestrinism, acting for brief periods (a few months) on a fully de- 
veloped mammary gland. 


Fig. 2—a and b—Mastodynia and adenosis in the castrated female rat produced 
with physiologic doses of estrone. 
a—Photomicrograph showing mastodynia with dilatation of the terminal tubules 
and periductal fibrosis. This rat received 5 gamma of estrone for a period of 
90 days. 


b—Photomicrograph of adenosis occurring after 320 days of treatment with 5 
gamma of estrone. Note the epithelial proliferation within and beyond the 
terminal tubules. (Compare with fig. 1-b.) 


Mastodynia or adenosis may also occur as a result of a relative 
hyperestrinism in women with increased or normal estrogenic output 
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in the presence of moderate or low corpus luteum function as shown 
by the assays on the urine in the preceding section. This is undoubt- 
edly the way in which the disease develops in the majority of cases. 
This can be demonstrated experimentally in rats. 


Microscopic changes simulating mastodynia and adenosis may be 
produced in the rats’ breasts by combining injections of estrone 
with testosterone or progesterone. These changes are character- 
ized by defective lobule formation. 


Fig. 3—Adenosis resulting from large doses of estrone and diminishing doses of 

luteal-like stimulation (testosterone). Note the multiple small cysts and the ir- 

regular dense areas of epithelial proliferation in the region of terminal tubules. 
(Compare with fig. 1-a.) 

If instead of the normal ratio (see above), larger doses of es- 
trone are given, or more minute amounts of progestin or testos- 
terone, irregular epithelial proliferation appears in the mammary 
tubules and pathologic changes like those of mastodynia and ade- 
nosis result. 


A group of female rats were castrated on the twentieth day of life 
and these were given either 10 or 20 gamma of estrone in oil injected 
daily together with small or decreasing doses of testosterone vary- 
ing from 5 to 0.25 mg. for a period of five to six weeks (fig. 
3). The effect on the mammary gland was absence of normal 
lobule formation, irregular epithelial proliferation in the end buds 
and cystic dilatation of the terminal tubules, a microscopic picture 
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simulating mastodynia or early adenosis. The same type of path- 
ologic change was attained by varying this experiment. In another 
group of rats, females were castrated on the thirty-first day. Two 
hundred gamma of estrone were injected daily for 40 days and 
then 0.5 mg. given daily of testosterone for an equal length of 
time. A very typical picture of adenosis was thus produced. In 
another variation in this experiment intact females one month of 
age received five pellets of crystalline estrone totaling 15 mg. 


Fig. 4—Cyst formation in the mammary gland of the castrate female rat. These 
changes resulted after three weeks of injections of 100 gamma of estrone daily. 
and at the same time only one 3 mg. pellet of testosterone. The 
breasts removed at the end of one month and four months respec- 

tively showed mastodynia followed by typical adenosis. 


These experiments suggest that pathologic changes characteristic 
of mastodynia and adenosis result from an imbalanced ovarian 
function in which varying intensities in estrogenic secretion are im- 
properly balanced by low or deficient outputs of luteal hormone. 
As stated above, it seems likely from the urinary assays performed 
on patients that the largest group of cases of mastodynia and ade- 
nosis occur in women with normal or increased estrogenic output 
but with subnormal corpus luteum function. It is significant to note 
in the experiments described above, that even with extremely high 
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estrogenic dosage (200 gamma in oil daily or 15 mg. of crystalline 
material implanted as pellets) small amounts of testosterone (a 
substitute for the luteal hormone) prevented the formation of large 
cysts and produced instead lobular irregularity, fibrosis and dilata- 
tion of the terminal tubules. In other words mastodynia or ade- 
nosis, rather than cystic disease, was produced. 


Extremely high doses of estrogens (100 to 200 gamma of estrone 
injected intramuscularly in oil daily) fails to produce the charac- 
teristic rapid extension of the duct tree in young castrated rats. In- 
stead, normal growth is stunted and within two weeks the dwarfed 
duct tree shows distortion and widening of the milk channels with 
irregular club-shaped twigs. Such a dwarfed mammary gland with 
irregular budding bears some relation to the microscopic changes 
seen in adenosis; but is a transient picture which lasts a few days 
only. With further administration of high doses of estrone large 
cysts resembling those found in patients with cystic disease are pro- 
duced. These are seen within a period of three to four weeks after 
the onset of the experiment (fig. 4). 


Cysts may also be produced when pellets of estrone or other 
estrogens are implanted in castrated rats. Here there is a gradual 
but continuous absorption of the hormone so that increasingly high 
concentrations are reached. Under these conditions cysts appear 
within three to four months. These cysts are multiple and usually 
smaller in size than those produced by injection. 


These experiments indicate that cystic disease is the result of 
high estrogenic stimulation unopposed by corpus luteum function. 
The rapid development of large cysts with interrupted high doses 
of estrogen corresponds with the clinical history of the disease. In 
patients large cysts usually make their appearance abruptly near 
the menopause when estrogenic output may be high and when the 
corpus luteal function may be absent. The development of the cyst 
with high interrupted doses (given by injections) suggests that 
the fall in the level of the estrogenic hormone may contribute to 
the rapid development of the cyst. 


If the knowledge obtained from clinical experience is combined 
with what can be learned from urinary assays in women with mam- 
mary dysplasia and with results of animal experimentation, it is 
possible to subdivide the patients with chronic cystic mastitis into 
a variety of endocrine groups (Table 2). 


Women with mastodynia fall into two major groups. In one 
group the ovarian estrogenic function is high so that there is a rela- 
tive corpus luteum deficiency. The corpus luteum activity which 
approaches normal for cyclic women fails to supply an adequate 
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balance because these women refrain from having an adequate num- 
ber of children. In the other group, the corpus luteum output is 
abnormally low in the presence of normal estrogen, and these 
women are frequently sterile, may have had pelvic inflammatory 
disease, or a declining corpus luteum function heralds an approach- 
ing menopause. 


Cases of adenosis also fall into two groups. One of these is a 
primary mammary deficiency in which the growth of the breast is 
stunted by high estrogenic stimulation in adolescence and early 
sexual maturity. These women have small breasts and may develop 
a relatively advanced stage of the disease in the twenties and early 
thirties. Some of these women have functional uterine bleeding. In 
the other larger group of adenosis, the disease represents a more 
advanced stage of mastodynia and comes on in the late thirties or 
early forties. Here there is a prolonged and moderate relative hy- 
perestrinism due to low corpus luteum function over a period of 
years, in the presence of normal estrogenic function. 


Cystic disease also may be of two types. The solitary cyst that 
is most common, appears at the menopause and is due to a tem- 
porarily high estrogenic output, unopposed by corpus luteum func- 
tion. The other form of cystic disease is that which occurs late in 
adenosis as its end stage, or following mastodynia and is due to a 
prolonged but moderate hyperestrinism. These women usually have 
multiple small cysts. 


3. ENDOCRINE THERAPY IN MAMMARY DysPLASIA 


The conclusion that the various forms of mammary dysplasia 
result from ovarian dysfunction has led to attempts to control the 
disease with endocrine therapy. The largest number of cases has 
been treated with estrogen, presupposing an ovarian deficiency. The 
results of estrogen therapy in cases of chronic cystic mastitis have 
been reported by Dahl-Iverson, Lewis and Geschickter, Taylor and 
others. The male sex hormone (testosterone propionate) has 
been advocated by those who believe that its use counteracts estrin, 
and that hyperestrinism (an ovarian hyperfunction) may be a fac- 
tor in chronic cystic mastitis. (Atkins, Loesser.) Since the majority 
of cases of mammary dysplasia show a deficiency in corpus luteum 
secretion, as measured by pregnanediol studies on the urine, proges- 
terone is a logical form of treatment and has been used by the author 
in a series of over thirty cases. 


Endocrine therapy in mammary dysplasia has definite limita- 
tions. Accurate clinical recognition of the disease and its subva- 
rieties is essential. If the various forms including mastodynia, ade- 
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nosis, and cystic disease cannot be distinguished one from the other 
and doubt concerning the presence of cancer exists, exploration 
should be performed. Endocrine therapy may then be used when 
the condition is bilateral or recurrent after its nature has been his- 
tologically verified. Among 89 patients referred to the author for 
endocrine therapy, four doubtful patients were explored and found 
to have cancer, although the referring physician was convinced on 
clinical examination that the lesion was benign. In view of this ex- 
perience it seems unwise for the general practitioner to administer 
this form of treatment without consultation to confirm his diagnosis. 


An objection often advanced against the conservative treatment 
of chronic cystic mastitis is that the lesion represents a precancerous 
condition. This opinion has not been substantiated in regard to 
mastodynia or cystic disease. There is evidence, however, to show 
that in cases of adenosis, the incidence of cancer of the breast is 
higher than in normal individuals, 3 per cent for adenosis and 0.6 
per cent for normal individuals (Geschickter). This objection may 
have some weight when estrogen therapy is used since mammary 
carcinoma in rats and mice has been produced by administering large 
doses of estrogen. This does not apply, however, to the use of pro- 
gesterone which has been shown experimentally to be antagonistic 
to estrogen as regards the breast. 


Two additional objections may be raised against endocrine ther- 
apy. First the results obtained are not permanent. While the symp- 
toms regress, recurrence in a period of eighteen months to two 
years is the rule. Second, spontaneous remission occurs frequently 
in mammary dysplasia and eventual disappearance of the disease 
is often observed, in the absence of treatment. 


In 166 cases of unilateral mastodynia with solitary tender nod- 
ules, followed by the author for more than five years, 90 per cent 
had reported disappearance of pain and tenderness within a period 
of two to three years, although no treatment of any kind had been 
instituted. However, in sixty-two bilateral cases, thirty-one of the 
patients were unimproved after three or four years, one-third had 
persistent symptoms at the end of eight years and at the end of ten 
to fifteen years, one-fourth had developed adenosis. Endocrine 
therapy therefore is of value in bringing about remission in such 
cases and is an aid in preventing the development of adenosis, and 
may avoid needlessly mutilating operations. 


Among 77 cases of adenosis (not treated surgically) followed 
by the author beyond the five year period, nineteen patients had 
persistent symptoms 5 to 11 years after the first examination, but 
seven of these ultimately reported themselves well 8 to 22 years 
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TABLE 2 
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Varieties of Mammary Dysplasia and their Etiologic Factors 


Diagnosis 


Mastodynia 
followed 


Adenosis 


Adenosis 
preceded 

by 
Mastodynia 


Mastodynia 


Adenosis 


Solitary 
Cyst 


Polycystic 
Disease 


Clinical variety 


a. Sterile women 


b. Pelvic 


inflam- 
matory disease 
Approaching 
menopause 
Breasts variable 
in size 

Menses scanty 
and close 
together 


Women in late 
thirties or early 
forties 
Childless or no 
recent pregnan- 
cies. 

Breasts show 
loss of fat, 
lumpy, definite 
edge. 

Periods ir- 
regular 


Fertile women 
in child bear- 
ing period but 
not recently 
pregnant 
Highly sexed 
Breasts well de- 
veloped 
Normal periods 


Young childless 
women 

Small dwarfed 

breasts 

Periods usually 
widely spaced. 


Women at the 
menopause 
Breast adipose 
Periods may be 
missed or far 
apart 


Previous his- 
tory of masto- 
dynia or 
adenosis with 
onset in younger 
age groups 
Breasts small 
Periods 
irregular 


Urinary assay 


Normal 
estrogen 
Absent or ex- 
tremely low 
pregnanediol 


Normal 
estrogen 
Low or ex- 
tremely low 
pregnanediol 


High estrogen 
Moderately 
low preg- 
nanediol 


High estrogen 
output 

Low 
pregnanediol 


High estrogen 
Very low or 
absent preg- 
nanediol 


High or 
moderately 
high estrogen 
Low or absent 
pregnanediol 


Experimental Etiology 
production 

(in castrated 
female rat) 
Mastodynia 

5 to 10 gamma 
estrone daily 

for 3 to 6 months 
Adenosis 

5 to 10 gamma 
estrone daily 

200 to 400 days 


Moderate but 
absolute hy- 
perestrinism 
for brief or 
longer periods 


20 to 50 gamma of Greatly pro- 
estrone daily with longed moder- 
decreasing doses ate relative 
of testosterone hyperestrinism 
for 40 or 

more days 

20 to 50 gamma 

of estrone daily 

for over 100 days 

with an interval 

of testosterone 

injections of 1 

to several weeks 


Extreme but 
relative 
hyperestrinism 
for relatively 
short periods 


200 gamma of 
estrone daily or 
estrone pellets 
with low doses 
of progestin or 
testosterone 

40 to 60 days 


200 gamma of Extreme but 


estrone daily or _ relative 
estrone pellets hyperestrinism 
with low doses for long 

of progestin or periods 


testosterone 
100 to 300 days 


100 to 200 gamma_ Extreme or 
estrone daily for absolute but 


3 to 4 weeks temporary 
hyperestrinism 

Implantation of 

estrone pellets Hyperestrinism 

for over 4 of long standing 

months, 200 


gamma of estrone 
daily for over 4 
months with in- 
significant doses 
of testosterone 


be 
. 
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after the first examination. Five were ultimately treated with one 
or more excisions, one by amputation, and two developed cancer of 
the breast. Endocrine therapy (progesterone injections) is indicated 
in this group for the relief of symptoms in the author’s opinion. 
However, any definite nodule which is regarded as suspicious should 
be treated by excision and studied microscopically. 


In cystic disease, in which a definite solitary nodule is the rule, 
excision permits pathologic verification of the diagnosis and in 75 
per cent of the cases additional cysts do not form after such treat- 
ment. Aspiration also may be used to confirm the diagnosis and in 
one-third of the cases so treated, the cysts do not refill. In these 
cases, endocrine therapy may be helpful in preventing recurrence 
after excision or aspiration. Endocrine therapy should be postponed 
until pelvic inflammatory disease, endocervicitis, and other chronic 
infections are corrected, since the mammary symptoms will often 
improve without other treatment. 


Mastodynia: Nineteen cases of mastodynia were treated with 
estrogen therapy, the majority of these cases being treated be- 
tween 1934 and 1936. One milligram of estrone twice weekly 
(10,000 international units) was given for three weeks between two 
menstrual periods. Following menstruation the patients received 
the same dose once weekly until the second period.* After this, a 
single injection was given in the premenstrum each month or the 
estrogen was administered by mouth (2,000 international units 
daily) to complete six months of treatment. This is a fairly success- 
ful method of treatment for painful breasts. The injections must 
be given frequently during the first month of treatment, and once 
or twice weekly during the second month. Thereafter, it is important 
to diminish the dose when relief of symptoms is obtained. The 
symptoms have the tendency to recur at the end of eighteen months 
to two years in approximately half the cases. In three cases no relief 
of symptoms was obtained. (These were apparently patients with a 
estrogenic output). 


Since the majority of the patients with mastodynia have a rela- 
tive hyperestrism, the injection of additional amounts of estrogen 
appears highly illogical. On the basis of the experimental results, 
adenosis and later, multiple cysts would result if high doses of estro- 
gen are given frequently over a period of many months. The treat- 
ment is empirical, but the fact remains that satisfactory results may 
be obtained by short courses of treatment. The most logical ex- 
planation for this is that advanced recently by Astwood. He has 
been able to demonstrate in animals and in patients that high estro- 


*Treatment is never given while menstruation is in progress. 
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Fig. 5-a and b—A case of early adenosis overtreated with estrogen therapy. 
a—Photomicrograph showing marked epithelial proliferation in a distorted lobule. 


b—The margin of a small fibroadenoma resulting from overtreatment. This pa- 

tient received over 1 million international units of estrone over a period of 27 

months. The patient has remained well for three years after excision of the in- 
ducated tissue resulting from overtreatment. 


gen during the latter part of the cycle prolongs the life of the cor- 
pus luteum, and thus stimulates an increased luteal function to off- 
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set the effects of estrogen. In our own experiments we have repeat- 
edly demonstrated luteinization of the rats ovaries in response to 
estrogen pellets. Recently, Hamblen et al. have shown by preg- 
nanediol determinations that the administration of estrogen to 
patients does not suppress but may augment corpus luteum function. 


In three patients with mastodynia no benefit was observed with 
estrogen therapy. These three patients were those who apparently 
had both a relative and absolute hyperestrinism, althouzh no urinary 
assays were obtained. One of these patients (Fig. 5 A and B) was 
treated elsewhere and when the symptoms persisted, injections of 1 
mg. of estrone once weekly were maintained for a period of twenty- 
seven months for a total of 1,080,000 international units. As might 
be expected, in this case, the mastodynia was replaced by marked 
adenosis and, in addition, small cysts and fibroadenoma were pro- 
duced. 

Fifteen cases of mastodynia were treated with progesterone. The 
hormone was administered in oil, intramuscularly in doses of 5 mg. 
twice weekly for the last two weeks of one or two consecutive men- 
strual cycles. The total dose varied from 20 to 40 mg. The ages 
of the patients treated ranged from 26 to 47 years. The majority 
of these were childless women and eight were married but sterile. 
The symptoms of pain, nodularity and tenderness in one or both 
breasts had been present for a year or more in most cases prior to 
treatment. Six of the fifteen patients were treated for recurrence 
following previous estrogen therapy. 


Two of the fifteen patients with mastodynia had pregnanediol de- 
terminations on the urine prior to progesterone therapy. These 
were low, 13.2 mg. and 14.5 mg. per cycle (normal 26.2 to 58.5 
per cycle, Bucher and Geschickter). One of the patients success- 
fully treated had pregnanediol determinations on the urine follow- 
ing progesterone therapy. The determination was normal, 37.0 mg. 
per cycle. 

All of the patients showed improvement with the exception of 
one who failed to finish the course of treatment and reported her- 
self worse seven months later. Those successfully treated remained 

-well from one to two years after which time three cases had re- 
current symptoms. The improvement following 30 mg. of proges- 
terone therapy in one case lasted only two months, but this case 
has since been controlled by the injection of 5 mg. once weekly. 


The author has treated a small group of cases with mastodynia 
with the male sex hormone. Testosterone propionate in doses of 25 
mg. once weekly were used. The results were satisfactory in but 
one case where the treatment was maintained for several months. 
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The method has not been used routinely because of the danger of 
producing masculinizing effects. Other observers, however, have 
reported good results (Atkins). 


Adenosis: Since most cases of adenosis begin as mastodynia, 
many features are common to both. The tender, swollen, dense 
areas present in mastodynia also occur in adenosis. In addition 
there are the small pea-sized nodules resulting from papillary epi- 
thelial proliferation and minute cysts. In general, therefore, treat- 
ment by endocrines is the same for both forms of mammary dys- 
plasia. 


Fig. 6—Photograph of a patient seven years after her first successful course of 
estrogen for the treatment of adenosis. The breasts are approximately twice 
their former size. 


Twenty patients with adenosis were treated with estrogen. Five 
of these had in addition injection of pituitary lactogenic substance. 
The method of administering estrogen was the same as that used 
for mastodynia. The results also were similar, the dense tender 
tissue usually disappearing under treatment. The small nodules, 
however, are more persistent. These are often converted into 
larger cysts 0.5 to 1 cm. in size, and may later regress when treat- 
ment is discontinued. The tendency for adenosis to recur after 
estrogen therapy is more marked than in cases of mastodynia. This 
occurs in about 50 per cent of the cases in a period of fifteen to 
twenty months. Three of the patients treated with estrogen de- 
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veloped cysts over a centimeter in size within one to two years fol- 
lowing treatment. In two cases the cysts were treated successfully 
by aspiration. In a third patient who had both estrogen and lacto- 
genic hormone with improvement in 1934 there was a recurrence 
of the disease in 1936, which was again treated by estrogen. A 
small cyst 0.5 cm. developed in April 1939, and in August 1940 a 
large thick-walled cyst 3 cm. in diameter appeared and was treated 
by excision. Among the more successfully treated cases was a 
woman aged 40 with bilateral adenosis, treated with estrogen and 
lactogenic hormones in 1934, who remained well until 1937. Since 
that time she has been taking several courses of estrogen treatment 
each year and is well in March 1941. The breasts, which are en- 
tirely free from pain and nodularity, are about twice the size they 
were in 1934 (fig. 6). 


On theoretical grounds, it may be argued that the treatment of 
adenosis with estrogen is ill-advised. These patients already have 
a relative hyperestrinism of long-standing and the result of repeated 
courses of estrogenic therapy which is to convert the disease into 
areas of fibrosis and cyst formation, may over-reach the mark and 
carry the disease into precancerous or cancerous changes. For this 
reason treatment with progesterone (corpus luteum therapy) is to 
be preferred. 


While long continued estrogen therapy in adenosis (as in mas- 
todynia) is to be discouraged—a course of 10,000 international 
units twice weekly for one cycle, with injection once weekly in the 
next cycle, and administered once in the premenstrum for four ad- 
ditional cycles cannot be considered dangerous for two reasons. 
First, if symptomatic relief occurs there is apparent increased luteini- 
zation, and estrogen stimulation is offset by increased luteal func- 
tion. Second, the course of estrogen, in terms of normal human 
ovarian function is too low in amount and too brief in duration, to 
be regarded as a cancer-stimulating dose. In the author’s opinion 
the far higher and more prolonged dosage given for the treatment 
of menopausal symptoms is to be regarded with moré suspicion. 


With two exceptions the cases of adenosis treated with estrogen 
forming the basis of this report have been followed 5 to 7 years, 
and with the exception of cyst formation, the results have been 
favorable. 


Seven patients with adenosis have been treated with progesterone 
therapy. The hormone was administered in the same fashion as in 
the cases with mastodynia. The total dose ranged from 20 to 60 
mg. over one to two cycles. The symptoms had been present for one 
to four years prior to treatment. Two of the patients were treated 
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for recurrence following estrogen therapy several years previously. 
Pregnanediol and estrogen determination were made before proges- 
terone therapy in two cases. Both of these had low pregnanediol 
values (12.8 and 10.9 mg.) and one had high, the other normal 
estrogen values. One patient had a normal pregnanediol excretion 
(36.7 mg.) following therapy. Symptomatic relief was obtained in 
all cases, but the small discrete nodules may persist for six or more 
months after treatment. 

In five cases of adenosis treated in 1934 and 1935 injections of 
lactogenic substance were combined with estrogen, apparently with 
good results. This method of therapy has been discontinued since 
active preparations are no longer available. 


Testosterone therapy has also been discontinued since beneficial 
results were not observed in the few cases where it was tried. 


Cystic Disease: In general, striking results in cystic disease are 
dificult to obtain by any form of endocrine therapy. 


The cysts usually remain stationary in size during the course of 
treatment, whether estrogen or progesterone is given. In six out 
of ten cases treated with estrogen and four out of six cases treated 
with progesterone there was no benefit. In the cases benefited, the 
cysts became slightly smaller. In one case each treated by estrogen, 
progesterone or testosterone the cysts had disappeared after a 
period of several months. This may have occurred spontaneously. 
In recent cases it has been the author’s practice to aspirate the cyst 
and then to give progesterone therapy in order to prevent recur- 
rence. In one out of seven cases thus treated, multiple cysts recurred 
in both breasts one year after the treatment was discontinued. The 
other cases have remained well for one to three years. 


Summary of Endocrine Therapy in Chronic Cystic Mastitis: In 
the author’s opinion beneficial endocrine therapy in chronic cystic 
mastitis depends on stimulating or adding to luteal function. Ex- 
perimentally, the formation of lobules in the breast in response to 
luteal stimulation prevents the appearance of the various forms of 
mammary dysplasia or tends to correct the condition once formed. 
In the human breast these beneficial results are best demonstrated 
by the disappearance of various forms of chronic cystic mastitis 
during pregnancy (Lewis and Geschickter). The author has in 
his records fifteen cases of mastodynia which disappeared during 
pregnancy, six cases of adenosis, and four with cystic disease. 
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Tue RELATION OF CHRONIC Cystic MAstiTIs TO CANCER 


The abnormalities in cystic disease and the hyperplasia in ade- 
nosis have been regarded by numerous investigators as probable 
starting points for mammary carcinoma. 


The following observations have been cited in support of the 
doctrine that there is a causal relation between mammary dysplasia 


and cancer. 


1. The number of cases in which breasts removed from cancer 
also show grossly or microscopically the changes of some form of 
chronic cystic mastitis. 

2. Histopathologic studies in which transitional stages between 
the two conditions have been traced. 

3. The experimental production of mammary cancer in mice with 
ovarian hormone in which mammary changes resembling those 
found in cystic disease and adenosis precede the cancerous changes. 


4. The patients among those treated conservatively for mam- 
mary dysplasia who have subsequently developed mammary cancer. 


The occurrence of both mammary dysplasia and cancer in the 
same patient should occur coincidently in a certain percentage of 
the population, even if the diseases are etiologically unrelated, since 
both diseases have their maximum incidence in women between the 
ages of 35 and 50 years. 


Dr. Dublin of the Metropolitan Life Insurance Company has cal- 
culated for the author the probable incidence of cancer of the breast 
in white women between the ages of 35 and 50 years, as 1.14 per 
1000. The percentage of mammary dysplasia in the clinic patient 
is twice as high as that of cancer, based upon the experience at the 
author’s and Dr. Bloodgood’s and the observation at other hos- 


pitals (de Cholonoky). 


Since symptoms of mammary dysplasia may spontaneously re- 
gress, it is probable that its occurrence in the population as a whole 
is greater than the number of cases presenting themselves for ex- 
amination. This would bring the incidence of mammary dysplasia 
in women between 35 and 50 years to about 2.3 per 1000. 


In the author’s series which included 2500 cases of mammary 
cancer and 1200 cases of mammary dysplasia, the two diseases co- 
existed at the time of examination in 19 patients. This is significantly 
high since the calculated number is only 7. It must be borne in mind 
however that diagnosis was more accurate in these cases than in 
those from the general population on which the calculated morbidity 
is based. 
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The probabilities of having the two diseases coexist, however, 
are increased if the age period covered is extended by including 
those patients with a history of having been treated in previous 
years for either mammary dysplasia or cancer and further increased 
if there are included (on the basis of follow-up reports over a 
period of 5 to 20 years) those patients who subsequently devel- 
oped either one of the two conditions. Combining the two series of 
2500 cases of mammary cancer and 1200 cases of chronic cystic 
mastitis a group of 64 among 3700 cases is obtained in which the 
same patient was affected by both conditions although not always 
simultaneously. (Table 3). With the proper method of calculation 
based on the combined series of 3700 cases, the expected number 
is 27. (Table 5). 

The number of cases in which the two diseases are found in the 
same patient has-been studied by Campbell. In a series of 88 mam- 
mary cancers he found only 4 with an antecedent history of cystic 
disease. In 444 cases of cancer, Johnson found but 2 with a similar 
history. 

TABLE 3 


The Coexistence of Mammary Dysplasia and Cancer Based On 
Clinical Findings 


History of Mammary dysplasia among 2500 mammary cancers..... 26 cases 
Previous operations for cancer among 1200 cases of mammary 
Mammary dysplasia and cancer at time of examination............ 19 cases 
Cases of mammary dysplasia subsequently developing cancer........ 10 cases 


The Coincidence of Mammary Dysplasia and Cancer-Micro- 
scopic Data: Microscopic changes resembling those seen in mam- 
mary dysplasia are relatively common in breasts removed for can- 
cer. This has been stressed by Ewing, McCarthy, Cheatle, Kon- 
jetzny, Semb, and others. The incidence of such changes in 
cancerous breasts has been estimated as 50 per cent by Ewing 
and by Konjetzny, as 24 per cent by Semb and 20 per cent by 
Cheatle, and such findings have been put forward as an indication 
that cancer may arise from such abnormalities in the mammary 
gland. However, mammary tissue removed at autopsy from women 
in the cancer age group who have had clinical evidence of neither 
mammary dysplasia nor cancer, show similar microscopic changes 
in even a larger percentage of cases. 


Borchardt and Jaffe studied histologically autopsy material from 
the mammary gland in 100 women over 40 years of age who had 
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‘been free from specific breast symptoms. Four to five sections 
were made from each breast. Atypical involution similar to those 
recorded by other authors were found in 93 per cent of the cases, 
and in 70 per cent of the cases the condition was bilateral. The 
great frequency of these pathologic changes they stated makes it 
impossible to consider them precancerous lesions. 


Franzas in 1935 investigated histologically the breasts of 100 
women coming to autopsy between the ages of 18 and 98. Careful 
clinical records in these cases disclosed that none had evidence of 
chronic cystic mastitis or cancer. He found microscopic changes 
similar to those in chronic cystic mastitis in 55 per cent and in 25 
per cent the condition was bilateral. Similar findings were reported 
by Walchshofer who studied the breasts in 65 women coming to 
autopsy between the ages of 19 and 24. More recently such a series 
was also reported by Lindgren. 


The author has studied 100 cases in which mammary tissue was 
removed at autopsy from women between 30 and 50 years of age 
with clinically normal breasts. In women between 30 and 40 years 
of age, lobular irregularities and cystic dilatation of the tubules oc- 
curred in 33 per cent of the cases. In women between 40 and 50 
years of age similar findings with slight cystic changes predomi- 
nating occurred in 55 per cent of the cases. 


When one considers the frequency of microscopic changes re- 
sembling chronic cystic mastitis in the so-called normal adult breast 
(25 to 93 per cent of all cases) and the relatively low incidence of 
mammary carcinoma (0.05 per cent of all cases) such atypical invo- 
lutional changes must be considered relatively innocent and without 
special significance in the etiology of mammary carcinoma. If mam- 
mary tissue were routinely taken at autopsy, the proper pathologic 
interpretation of these changes would have been well established 
before the onset of the present century. 


The Relation of Mammary Dysplasia to Cancer as Determined 
by Follow-up Reports: The most reliable method at present for 
determining the tendency for cancer to supervene in the various 
forms of mammary dysplasia, is to follow a large group of cases 
for a sufficient number of years. In the present series, 811 patients 
have been followed for periods of from 5 to 15 years including 231 
cases of mastodynia, 192 cases of adenosis and 378 cases of cystic 
disease. The length of time which these cases have been followed is 
deemed adequate since most of them, when last heard from, had 
passed into or beyond the peak of the cancer age. Since mammary 
dysplasia is a diffuse process, cases treated by local excision may be 
justifiably included along with those cases and in which no operative 
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procedure was performed. Since in a large percentage of the cases 
the disease is bilateral, the ultimate results are also of interest in 
patients with unilateral amputations. Those with bilateral amputa- 
tions, however, were excluded. 


Dr. D. V. Dublin of the Metropolitan Life Insurance has calcu- 
lated the probabilities of mammary cancer in the general female 
population for this age group during the average period of 10 years 
through which these cases have been followed. (Table 5). For 
women between 35 and 45 years the chances are from 0.28 to 0.55 
per cent for the development of mammary cancer in the next 10 
years. Inthe group of 811 patients of mammary dysplasia followed, 
four should develop mammary cancer, two cases with cystic disease, 
and one each of mastodynia and adenosis. Actually there were 10 
cases which were verified by pathologic reports. 


TABLE 4 


Death and Death Rates per 100,000 from Cancer of the Breast 
White Females in the United States, 1934-1936 


Death Rates 

Age Group Deaths per 100,000 

White Females 
30 to 34 646 5.0 
35 to 39 1,633 13.5 
40 to 44 2,817 24.1 
45 to 49 4,046 39.5 
50 to 54 4,875 55.6 
55 to 59 5,080 69.2 
60 to 64 4,925 86.0 
65 to 69 4,337 99.0 
70 to 74 3,486 114.0 
75 to 79 2,655 141.0 
80 to 84 1,493 164.4 


Among 378 cases of cystic disease adequately followed four de- 
veloped cancer of the breast. This was twice the expected rate. 
Among 231 cases of mastodynia none got the disease, and among 
192 cases of adenosis six ultimately developed mammary cancer. 
The percentage of cancers which occurred was significantly high in 
adenosis, where it was four to six times as great as the calculated 
expectancy or approximately 3 per cent. 


Warren recently reported that the cancer rate for women with 
pre-existing benign breast lesions is 4.5 times as great as for all 
women; and this predominance is especially marked in the decades 
below 50 years of age. He used an entirely different method of 
calculation than that herein presented, comparing 1,000 risk years 
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TABLE 5 
Chances per 1,000 that a White Female of a Stated Age 
will acquire a Cancer of the Breast within the Next Ten Years 
Chances per 
1,000 of 
Life Table Onset New Cases New Cases Acquiring a 
Age Survivorship Rate per at Specified | Within Next Cancer of the 
Column* 100,000 Age Ten Years Breast Within 
Next Ten Years 
35 88,608 16.6 14.7 244.5 2.8 
36 88,272 18.8 16.5 
37 87,922 21.2 18.6 
38 87,557 23.8 20.8 
39 87,178 26.4 23.0 
40 86,785 29.2 25.3 
41 86,377 24.7 
42 85,951 35.1 30.2 
43 85,505 38.1 32.6 
+4 85,035 41.3 35.1 
45 84,538 44.5 37.6 461.8 5.5 
46 84,010 47.6 39.9 
47 83,447 50.6 42.2 
48 82,847 53.3 44.1 
49 82,208 55.7 45.8 
50 81,527 58.1 47.4 
51 80,803 60.2 48.6 
52 80,034 63.2 50.5 
53 79,219 65.7 52.0 
54 78,357 68.5 53.7 
55 77,445 71.3 55.2 581.9 7.5 
56 76,478 74.0 56.5 
57 75,447 76.3 57.5 
58 74,343 78.6 58.4 
59 73,154 80.7 59.0 
60 71,871 82.6 59.4 
61 70,483 84.4 59.5 
62 68,983 86.1 59.4 
63 67,365 87.5 58.9 
64 65,623 88.6 58.1 
65 63,755 89.7 57.2 513.2 8.1 


*Number of survivors to specified age out of 100,000 born alive, according to life 


table for white females in the United States, 1936. 


for the patients followed with the morbidity rate for mammary 
cancer in 1,000 of corresponding ages from the general population 
of Massachusetts. He found 35 cancers occurring 1,044 individuals 
with varying types of benign breast lesions, followed for a period 
averaging 9.3 years, representing a total exposure of 9,393 risk 
years. Warren included cases of fibroadenoma, and intracystic pa- 
pillomas. According to his figures women with chronic cystic mastitis 
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have 4.5 the likelihood of developing cancer (as the normal). In 
women with fibroadenoma, the chance is twice as great and in 
women with intracystic papilloma it is eleven times as great. Warren 
does not state on what information the diagnosis of cancer was 
based in the 35 cases on which his calculations were made. 


On the Alleged Microscopic Transitions Between Mammary 
Dysplasia and Cancer: In recent years it has been possible to pro- 
duce mammary cancer in mice and rats with large and prolonged 
doses of estrin. If large doses of estrin are injected in oil at repeated 
intervals, cystic changes accompanied by various degrees of epithe- 
lial hyperplasia precede the formation of cancer by a matter of 
weeks or months. Cheatle reviewed Lacassagne’s experiments and 
believed that they indicated that the changes of mammary dysplasia 
are an essential precursor of mammary carcinoma produced in re- 
sponse to the estrogenic hormone. 

The author in producing cancer in the rat’s breast by a variety 
of methods of overdosage with estrin has shown that various initial 
changes such as cyst formation, epithelial hyperplasia with or with- 
out excessive lobule formation, and the formation of benign fibro- 
adenomas may occur. Such changes do not necessarily predispose to 
cancer formation unless they are pushed to the point where nor- 
mal epithelial regeneration is practically exhausted. 


Two essential features of these experiments bear upon the prob- 
lem of the relationship of mammary dysplasia to cancer. First, 
mammary cancer is not necessarily preceded by the cystic and hy- 
perplastic changes characteristic of mammary dysplasia. Second, 
when these changes do precede the development of mammary can- 
cer a definite period of continued estrogenic stimulation must in- 
tervene. In other words the changes seen in mammary dysplasia 
are not essential for the appearance of mammary cancer, and when 
they do occur they are not necessarily the immediate precursors of 
the malignant state. 

The earlier conclusions regarding the relation of cystic changes 
to cancer, in animals receiving estrogen, were based upon a single 
method of dosage in mice in which inordinately high doses were 
injected once or twice weekly. When various methods of estro- 
gen dosage and various levels of intensity are employed either in 
the absence or presence of luteal hormones it is possible to analyze 
in more detail the relationship of the benign mammary changes to 
subsequent cancer formation. 

The changes in the rats’ breasts resembling mastodynia bear no 


direct relationship to cancer. Doses of estrogen within the range 
of physiologic limits injected for a few months in the absence of 
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luteal hormones produce mastodynia. The most typical changes 
under these conditions come on relatively early and are followed 
after a few months by disappearance and atrophy if treatment is 
maintained. With high estrogen dosage in the presence of luteal 
hormones mastodynia is more readily produced and persists for 
longer periods before the changes of adenosis are produced. It is 
apparent, therefore, that mastodynia is an early phase of an endo- 
crine imbalance which is often transient and brief in character. It 
is either self-limited and followed by atrophy or when persistent 
gives rise to adenosis, so that there is no direct transition between 
this disease and cancer. 

In rare instances in the human breast both mammary glands in 
relatively young patients may be the seat of numerous cysts, vary- 
ing from 0.5 to 2 cm. in diameter. This picture resembles the mul- 
tiple cysts in the rat breast which result from prolonged high estro- 
gen stimulation. Such polycystic disease has a closer relation to 
cancer, but again it must be pointed out that a variety of degenera- 
tive changes must supervene and the estrogenic stimulation must 
be continuously maintained for long periods before the development 
of cancer. These final degenerative changes under constant estro- 
genic stimulation have not been reported in the human being to the 
author’s knowledge although several case reports of mammary can- 
cer in patients treated with estrin have been published. 


The changes in the rat’s breast, duplicating adenosis, result from 
a prolonged moderate overstimulation with estrogen, either in the 
absence or the presence of diminished luteal stimulation. Cancer has 
not been found to arise in the rat under these conditions even when 
the experiment is started at the age of one month and continued un- 
til the rat has reached senility (2 to 3 years of age). To determine 
if the rat’s breast under these conditions is more susceptible to can- 
cer, rats with the end stage of adenosis thus produced, after two 
years, were given extremely high doses of estrogen for a period of 
a few months similating that which may occur at the menopause in 
women with long standing adenosis. Under these conditions cancer 
occurred within 2 to 3 months in all of the animals. Thus, long 
standing adenosis in the human breast may predispose to cancer, if 
this is followed by extreme estrogenic stimulation at the menopause. 


Adenosis may also be produced in the rat in the presence or ab- 
sence of luteal stimulation with abnormally high doses of estrogen 
(25 to 50 gamma of estrone, 5 to 10 gamma of estrodiol compounds 
or by implantation of pellets with continuous and increasing level 
of estrogen). Under these conditions adenosis appears rapidly and 
is accompanied by numerous small cysts. In these animals the growth 
of the breast is stunted and cancer develops within a few months. 
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In the author’s opinion it is in this form of adenosis which develops 
rapidly in which the breasts are shrunken in size and extremely 
dense that there is danger of cancer. If this is true then it is only 
under unusual conditions when high estrogenic stimulation is main- 
tained in adenosis or when it is superimposed toward the menopause 
upon long standing adenosis that cancer may complicate this con- 
dition. This would explain why patients with adenosis have a greater 
tendency to develop cancer, than women in the normal population 
but the relatively small percentage (2 to 3 per cent) in which this 
complication actually occurs. 
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AN INSTRUMENT TO SIMPLIFY PELVIMETRY 


O. R. Troje, M. D., 
Chief, Dept. of Radiology, Employees’ Hospital, 


Fairfield, Ala. 


B Bane instrument described was designed and made some years 
ago for the purpose of reducing the labor and time consumed 
incident to x-ray pelvimetry. 


Fig. 1. The pelvimeter and bony pelvis. The superior straight has been leveled. 
The pelvimeter has not yet been adjusted. 


Fig. 2. The pelvimeter in proper adjustment. 
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Fig. 4. The plate of the 20 cm. metallic scale. 


A study of the various methods in use, indicated they were all 
based on one fundamental concept, the determination of true from 
distorted dimensions. The cause of the problem, as well as a means 
to its solution, distortion, is the magnification in two dimensions of 
the radiographic image of any object, plane or solid, due to the fact 
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Fig. 3.. The plate of the superior straight. 
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that x-rays originating from an approximate point source are not 
parallel, but diverge—this divergence being responsible for the dis- 
tortion which varies in degree with the target film distance, target 
subject distance and subject film distance. 


Fig. 5. The trimmed scale attached to its pelvic film by adhesive strips to show 

how it is used to measure the four diameters. Here one of the oblique conjugates 

is being measured but the photographer does not show the scale in its correct 
position. 


Most methods of x-ray measurement are fundamentally methods 
of obtaining two or more radiographic images (whether on one or 
more films is unessential) that are equally distorted and one of 
which is calibrated, i.e., its degree of distortion is known and it is 
sub-divided into units for the purpose of measuring the unknown. 

It must also be obvious that accurate x-ray measurement is only 
possible of a two dimensional entity—an area. 

The pelvic inlet or superior straight is such an area and represents 
a section through the body at an established level and identifiable 
by external land marks. This straight has four important diameters: 
the true conjugate, the greatest transverse and the right and left 
diagonal conjugates. 

Without elaborating on the disadvantages of other methods of 
pelvimetry, the one here described does away with plumb bobs, math- 
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ematics, interpolation and labor and what is of greater importance 
it is rapid. 

Instead of the perforated lead plate a metallic scale 2 mm. thick, 
2.5 cm. wide and exactly 20 cm. long is used. It is so mounted on 
relatively radiotransparent material that it can be easily adjusted 
to the same distance from the film that the pelvic inlet occupies. It 
has a coarse and fine adjustment. With the patient properly placed, 
which is the most essential part of any of the methods, the scale is 
brought to a level with the anterior-superior margin of the pubic 
symphysis and then set aside for the time being. The exposure of 
the patient’s pelvis is made and the patient removed from the table 
without changing the setting of the tube. The tube may of course 
be swung to one side to facilitate removal of the patient. A cassette 
with fresh film is then inserted under the Bucky and the scale is 
placed on the table properly centered and separate exposure made. 


Since all constants are the same for both exposures (except time) 
and the scale is set at the same distance from the film as is the pa- 
tient’s superior straight, it is obvious that the degree of distortion 
of the scale and the superior straight are identical and that the dis- 
torted scale can be used to measure the equally distorted inlet just 
as accurately as a true scale can be used to measure actual diameters. 
Two things equal to the same thing are equal to each other. 


To illustrate, if one had two maps of the United States one large 
and one small the distance from Kansas City to Chicago would be 
the same in actual miles on both maps since the proportion remains 
the same. 


After trimming the excess from the scale film it is used to measure 
the four diameters of the superior straight, wet scale on wet film; 
it rarely takes over 30 seconds after the plate is rinsed following 
the fixing bath to give a report. The method can be used for the 
measurement of the fetal head just as any of the other methods are 
used but here it must be noted that the fetal head is a three dimen- 
sional object and its diameters are a composite registered in two di- 
mensions on the film therefore a compromise or mean reading re- 
sults; this applies to other methods as well—also if not engaged 
who can say that the head has not moved by the time the necessary 
exposures have been made—this is especially true of breech presen- 
tations. 

The diameters of the sella turcica can also be measured in the 
same way using a millimeter scale and adjusting it to the midline of 
the skull—one lateral skull plate usually being sufficient. 


Let it be understood that the basic physical principles are old; the 
only claim is one of improving the mechanical means of obtaining 
identical distortion for purposes of x-ray measurement. 


THE TECHNIC OF INDIVIDUAL LIGATION IN 
PNEUMONECTOMY AND EXTRAMEDIASTINAL 
INDIVIDUAL LIGATION IN LOBECTOMY 


An Analysis of the Authors’ Series 


FraNnkK CoLeman, M. D., F. A. C. S. 
J. Gorpon SEAsTRUNK, M. D. 


Columbia, S. C. 
TS this discussion various terms will be applied 


to pulmonary resection which may not be self-explanatory. 
Total pneumonectomy, lobectomy, single or multiple, unilateral, 
and lobectomy, bilateral carry a well defined meaning in their usage. 
Partial pneumonectomy or partial lobectomy implies the resection 
of a portion of a lung or a lobe, and we shall use this term to indi- 
cate the resection. of a peripheral portion of a lung or lobe leaving 
at least some functional tissue attached to the stem bronchus or 
secondary bronchus. Churchill’ directed attention to the excision 
of bronchovascular segments of the lung and introduced the term, 
segmental pneumonectomy, which finds its chief application in a re- 
section of the lingula of the left upper lobe accompanying a left 
lower lobe lobectomy. Cautery lobectomy or pneumonectomy (Gra- 
ham) consists of a staged destruction of pulmonary tissue by the 
actual cautery. Any of the various types of pulmonary resection 
may be carried out in one, two or more stages. 


Brunn? in 1929 revived interest in pulmonary resections by re- 
porting his results with a single-stage technic lobectomy. In 1932 
Shenstone and Janes* introduced their tourniquet for temporary 
control of the hilum of the disease lobe, and the modern method of 
performing single-stage lobectomies was established. Briefly, the 
Brunn-Shenstone-Janes technic consists of mobilization of the dis- 
eased lobe with the development of its pedicle, temporary occlusion 
of the hilum with the Shenstone tourniquet, amputation of the lobe, 
and either mattress suture closure of the stump or individual liga- 
tion of the structures beyond the tourniquet. Soon after the intro- 
duction of this technic generalized empyema, delayed hemorrhage, 
and the development of bronchopleural fistulas were frequent, and 
an attempt to obviate such dangers lead to the introduction of a 
two-stage lobectomy which was described by Alexander in 1933* 
and in 1935°. The principle underlying this technic was the estab- 
lishment of firm pleural adhesions over the lobe that was not to be 
resected at the first stage thus avoiding a generalized pleuritis dur- 
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ing the second stage. Alexander was able in 1935 to present more 
convincing evidence in favor of a two-stage than a one-stage oper- 
ation in performing lobectomy for bronchiectasis. In the span of a 
few years the Brunn-Shenstone-Janes single-stage technic became 
more refined, and the disadvantages of performing routinely a two- 
stage operation were obvious. 


In performing resections of the lung there will always be a place 
for a two-stage operation irrespective of how refined the one-stage 
procedure becomes. In suppurative disease strong and dense ad- 
hesions will occasionally be encountered which will require the aban- 
donment of a proposed single stage. On other occasions, the re- 
moval of a lobe at the first stage followed by the removal of a lobe 
or lobes at the second stage will be necessary in completing a total 
pneumonectomy. The patient frequently encountered with malig- 
nancy of the lung is not a good operative risk and a two-stage pro- 
cedure as recommended by Rienhoff® will no doubt be indicated. 


Rienhoff' was the first to advocate dissection of the pulmonary 
hilum with individual ligation of each anatomic structure in per- 
forming a total pneumonectomy. The thoracic approach may differ 
under varying circumstances, but individual ligation treatment of 
the hilum structures will always remain an essential in performing 
a total pneumonectomy whenever the technic can be applied. The 
advantages have been discussed by Rienhoff*, Ochsner and De 
Bakey’, Overholt’, and others with reference to immediate results 
and prognosis in performing pneumonectomy for primary malig- 
nancy of the lung. In suppurative disease of the lung where total 
pneumonectomy is indicated the procedure has been in the majority 
of instances to free the lung, apply the hilum tourniquet, and treat 
the stump as in performing a lobectomy for bronchiectasis. It 
would be superfluous to describe the technic of individual ligation 
in performing a pneumonectomy in that this phase of the subject 
has been adequately treated by Rienhoff*, Overholt’*, Crafoord", 
and Ochsner and De Bakey”. 


The smooth convalescence, infrequent complication of empyema 
and opening of the bronchus following individual ligation in per- 
forming a pneumonectomy directed our attention two years ago to 
the possibility of individual ligation in performing a lobectomy. 
After careful dissection of a group of fresh cadavers we observed 
that it was not only possible, but would prove most likely a practical 
solution to some of the problems encountered in the modern usual 
tourniquet—mass ligation technic. We were impressed by the fact 
that resection of a lobe was possible within the pleural cavity thus 
avoiding in suppurative disease the danger of contaminating the 
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mediastinum. At best, the performance of lobectomy by tourniquet 
control of the hilum followed by mass ligation is crude and unsurgi- 
cal. A high incidence of bronchopleural fistulas develops, residual 
empyema pockets though small occasionally account for death, the 
postoperative course is at times stormy even with recovery, and 
long periods of hospitalization are necessary. In small cities where 
access to large municipal free clinics cannot be obtained the economic 
aspect in the treatment of any elective surgical disease becomes of 
paramount importance. 


The purpose of our paper is to present an operative technic for 
lobectomy based upon the surgical anatomy of the lobes of the lung, 
and the presentation and analysis of cases of pneumonectomies and 
lobectomies performed by us. In a discussion of the operative tech- 
nic it is advisable to consider the preoperative care, care of the pa- 
tient during operation, and postoperative care, in that these factors 
must of a necessity effect the results in a series of cases. 


PREOPERATIVE CARE 


General Consideration: The indication for performing pulmonary 
resection as a rule is clearly defined; however, the eventual outcome 
is frequently colored by the surgeon’s ability to classify that patient 
able to undergo a major operative procedure. Most pulmonary re- 
sections are elective operations and preoperative observation will 
do much to safeguard the welfare of a patient. Transfusions are 
indicated where secondary anemia is prominent. Postural drainage 
in patients with copious amounts of sputum usually brings about a 
decrease in the sputum volume, a lessened toxicity, and an improve- 
ment in the patient’s general condition. Bronchoscopic drainage 
over a period at weekly intervals proves beneficial in hastening im- 
provement sufficient for operation. Lobectomy and pneumonectomy 
should be deferred in suppurative disease of the lung until an ade- 
quate trial with conservative treatment permits the lesion to become 
stable. This is not always possible in a chronic lung abscess and in 
certain cases where a tuberculous lesion indicates pulmonary re- 
section, but in bronchiectatic patients persistent care will usually 
find a reward. It is better to drain externally a chronic lung abscess 
in a patient who is toxic with a copious amount of sputum and do a 
secondary lobectomy at a later date than to proceed with a primary 
lobectomy. Chemotherapy has proven to be of definite value in re- 
ducing toxicity, and the type of drug used is based upon the bacterial 
flora of the sputum. Routinely, 60 grains of sulfathiazole are given 
daily to all patients for three days preoperatively anticipating a 
pulmonary resection. 
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The extent of bronchiectasis is always determined before a lobec- 
tomy is decided upon. The bronchial pattern is determined by fill- 
ing the bronchial tree first on one side with lipiodol under fluoro- 
scopic control by introducing a catheter. Five days to a week later 
the other side is filled. X-ray films are taken after each filling in 
three planes and generally the extent of the disease is obvious. Occa- 
sionally it will become necessary to do segmental filling of some por- 
tion of the lung and the Thompson catheter is used here. It has been 
our practice to proceed with pulmonary resection 2 to 3 weeks after 
the last bronchogram has been performed. No ill effects have re- 
sulted; however, Dolley and Jones‘*** attribute the development 
of pneumonia in one of their cases to the retained lipiodol in a good 


lobe. 


Pneumothorax: This is a valuable preliminary procedure in pneu- 
monectomy for cancer of the lung or other pulmonary neoplastic 
lesions; however, suppurative disease does not warrant its use as a 
preparatory measure in lobe or lung resections. Pneumothorax in 
non-suppurative pulmonary disease is of value for the following 
reasons: 

1. It lends help often in making a diagnosis of a carcinoma of the lung where 
the disease is peripheral and cannot be viewed with the bronchoscope. 

2. Thoracoscopy can be performed which occasionally determines the pres- 
ence or absence of a resectable lesion. 

3. Adhesions can be visualized indicating the advisability of an anterior 
approach if they are apical and a posterior approach if they are basal. 

4. The pulmonary circulation is reduced in the involved lung. 

5. It serves partially as a yardstick in determining the patient’s ability to 
carry on with one lung. 

6. The lung becomes more completely empty of secretions prior to operation. 


No arbitrary time is set for the performance of pneumonectomy 
after the institution of a pneumothorax, but a good collapse should 
be obtained if possible and the patient should be up and about free 
of dyspnea. Usually this can be accomplished in from two to four 
weeks. 


Aseptic Pleuritis: In those cases where it is possible to obtain a 
pneumothorax preceding pneumonectomy Rienhoff* advocates the 
injection of 50 c.c. of beef infusion broth, pH 7.45, containing 1 per 
cent peptone, 48 to 72 hours before operation. We have not used 
this procedure; however, his results indicate that this preoperative 
measure is of value. 


Pleural Poudrage: In 1935 Bethune’® described a method for 
establishing symphysis between the visceral and parietal pleurae of 
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the uninvolved lobe by establishing first a partial pneumothorax 
and then a sterile talc was blown through a cannula over the surface 
of the lobes not to be resected. We have not used this method. Since 
we have been employing individual ligation in performing lobec- 
tomies we are now beginning to believe that a free pleural space is 
desirable. This point remains to be settled by further experience. 


Thoracoplasty Preliminary to Pulmonary Resection: The prac- 
tice of a preliminary thoracoplasty to total pneumonectomy for 
bronchiectasis, carcinoma of the lung, and lung abscess, has been 
discarded by all except under unusual circumstances; however, as a 
preliminary operation to total removal of the lung for tuberculosis 
Dolley and Jones" favor this decrease in the size of the hemithorax. 
We have not had a great deal of experience in performing resections 
of the lung for tuberculosis; however, in our 3 total pneumonecto- 
mies and one lobectomy (by mistaken diagnosis) we did not see an 
indication or rather we were afraid to proceed with this preliminary 
decostalization of the chest wall. All three of our pneumonectomy 
cases had a high grade stenosis of the stem bronchus below the 
carina with a mixed suppurative lesion distal to the stenosis. They 
were in a highly toxic state, and months of bed rests and attempts to 
obtain better endobronchial drainage failed. The contralateral 
lung showed no active pulmonary lesion. We agree with Alexander" 
in his statement, 


Most of the patients for whom a pneumonectomy is clearly indicated present 
such strong contraindications to a (preliminary) thoracoplasty that the risk of 
a pneumonectomy without the previous reduction in size of the hemithorax by 
thoracoplasty must be accepted. 


The second reason for objecting to a preliminary thoracoplasty 
is based upon results. (See table I.) 


CARE OF THE PATIENT DURING OPERATION 


General Consideration: In extirpating the upper or lower lobe 
the ordinary thoracoplasty position on the table is used in that a 
posterior incision is made. The same position is used for total re- 
moval of the lung through the posterior approach. If an anterior 
approach is contemplated in the total removal of a lung, the patient 
lies on his back. Irrespective of the position, the operation is always 
performed with the head lower than the body which permits gravity 
bronchial drainage by mouth. 

An intravenous cannula is placed in the saphenous vein just above 


the ankle for continuous infusion of physiologic saline solution and 
citrated blood. Blood is always obtained from suitable donors a day 
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before the operation. The best treatment of shock is to prevent it, 
and in this series no operative shock was encountered. 


Bronchoscopy is not performed preliminary to the introduction 
of anesthesia in all instances of pulmonary resection, and we do not 
believe it necessary. If the patient has a large volume of sputum, 
it becomes imperative to empty the tracheobronchial tree as thor- 
oughly as possible through the bronchscope preceding the operation. 
If the chest is dry and the airway clear, the added procedure may 
defeat the purpose for which it was intended. Bronchoscopy is not 
performed routinely at the close of the operation for the same rea- 
sons ; however, the bronchoscope is always ready should an occasion 
demand its use preoperatively, during the operation, or postoper- 
atively. 


Anesthesia: This is not as an acute problem to the general surgeon 
doing thoracic surgery in small cities as the literature in some in- 
stances would lead us to believe. Beecher’* rightfully states, 


With the standardization of thoracic surgical procedures, it may be expected 
that more thoracic operations will be carried out by a greater number of sur- 
geons. In some cases this may be desirable, yet as long as the anesthesia technic 
is pictured as possible only for an expert with wide experience and much equip- 
ment, it is not likely that even “standardized” thoracic operations will be at- 


tempted in any except the large clinics. 


He presented a plea for simplicity in anesthesia as applied to 
thoracic surgery, and his results are far superior to any obtained 
with more complicated technics and apparatus. 


In performing operations upon the open pleural cavity it is neces- 
sary to have at one’s disposal a technic suitable for building up a 
positive pressure in the airway. This can be accomplished by the 
usual gas machine in the average hospital with a tight-fitting face 
mask either with or without an intratracheal tube. The positive 
pressure stabilizes the mediastinum, prevents collapse of the con- 
tralateral lung, brings about re-expansion of the lung at frequent 
intervals during the operation and of the remaining lobe or lobes 
at the close of the operation. Positive pressure is not without dan- 
ger, for we have experienced a rupture of the remaining lobe in a 
patient at the close of a well executed operation when an attempt 
was made to re-expand the upper lobe. The patient died 24 hours 
postoperatively and air was present along the fascial planes of the 
pulmonary vascular bed which extended into the mediastinum and 
up into the neck. A pressure exceeding 15 cm. of water approaches 
the danger level. Since this accident, we have preferred to use 
very little if any positive pressure for reinflation at the close of op- 
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eration, but have depended upon a negative suction apparatus to 
bring about re-expansion. 

The airway must be kept clear during anesthesia, and in those 
cases where bronchial secretions and blood are likely to be encoun- 
tered repeated aspiration through an intratracheal tube is indispen- 
sable in avoiding anoxia and its ill effects. If the sputum volume is 
large, it is best to introduce the intratracheal tube under local anes- 
thesia preceding the inhalation anesthesia. 


Fig. 1. Development of interlobar fissure. (Step I). 


The two most common anesthetic agents used in thoracic surgery 
are cyclopropane and ether vapor-oxygen mixture. We have used 
both of these agents having abandoned the former over one year 
ago. High concentrations of oxygen are possible in both cases; 
however, our anesthetics have been smoother, aspiration through 
the intratracheal tube more satisfactory, and the welfare of the 
patient impressed us as being more secure in using the ether vapor- 
oxygen mixture. 


TECHNIC OF EXTRAMEDIASTINAL INDIVIDUAL LIGATION IN LOBECTOMY 


Incision: The posterolateral incision is used for upper and lower lobec- 
tomies. The incision begins midway between the vertebral border of the scapula 
and the spinous processes of the vertebral column about the level of the fourth 
and fifth ribs and extends down around the angle of the scapula to the mid- 
axillary line overlying the seventh rib in its course for removal of the lower 
lobe. If the upper lobe is to be removed, the anterior portion of the incision 
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is placed at a higher level in the axilla. The muscle layers are divided in the 
line of the incision and the sacrospinalis muscle is retracted mesially. Two 
centimeters of the seventh rib is subperiosteally resected proximal to the rib’s 
angle and the neurovascular bundle is doubly ligated and divided. The pleural 
cavity is entered through the seventh intercostal space for a lower lobe resec- 
tion, and through the fifth intercostal space for upper lobe resections treating 
the fifth rib in the same manner as.the seventh. A rib spreader is introduced 
and at times it is necessary to fracture the adjoining rib to gain adequate ex- 
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Fig. 2. Development and ligation of arterial supply to lower lobe. (Step II). 


posure, but never has it been necessary either to resect a rib or to divide further 
ribs posteriorly. 


Adhesions: In suppurative lesions there exists over the lobe to be resected 
as a rule adhesions varying from light to total symphysis between the visceral 
and parietal pleura. The lobe or lobes not to be resected are usually free. This 
state of the normal lobes has always been considered to be a disadvantage, but 
we believe that further experience will show that re-expansion is hastened, 
postoperative recovery is accelerated, and that complications are fewer wher- 
ever the lobes not to be resected are free from adhesions. Only sufficient ad- 
hesions are divided over the lobe to be resected for adequate exposure of the 
hilum prior to the first step of the operation. It may be necessary to free the 
lobe in an extrapleural plane from the parietes; however, careful hemostasis 
must always be practiced at the time of dividing adhesions in that it is most 
difficult at times to stop bleeding from the flat surface of the chest wall. If 
there is a dense fusion of the two layers of pleura, mobilization of the lobe is 
time-consuming and the individual ligation technic had better be abandoned 
in favor of the tourniquet method. Even the latter technic may have to be 
abandoned in favor of a two-stage operation ; however, such a retreat may not 
always be rewarded and the operation should be completed if at all feasible. 
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DEVELOPMENT OF INTERLOBAR Fissure. Step 1. 


Interlobar Fissures: The fissure between the lower lobe and upper lobe on 
the left is as a rule patent. On the right side the fissure between the lower lobe 
and middle lobe is usually well developed while developmental fusion between 
the lower lobe and upper lobe and between the upper lobe and middle lobe is 
common. A distinction must be made between developmental fusion of the 
lobes and fusion resulting from adhesions, for the latter can be treated by care- 
ful sharp dissection once this state of affairs is recognized. The development 


Phrenic Nerve 
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Fig. 3. Ligation of pulmonary ligament of lower lobe. (Step III). 


of a fissure should not be forced by blunt dissection. Where true anatomic 
fusion exists two long hysterectomy clamps are applied in a line of the sup- 
posed fissure and the lung parenchyma is divided between the clamps. The 
raw surface of the lobe held by the clamp on the lobe not to be resected is in- 
verted by an over-and-over, running right angle stitch similar to the first layer 
of running sutures used in closing the duodenum during a partial gastrec- 
tomy. It is necessary at times to work from the hilum out in order to ap- 
ply the clamps. During fissure development, intercommunicating vessels be- 
tween the lobes are frequently encountered and must be ligated. 


LIGATION OF PULMONARY ARTERIES TO Loses. STEP II 


Lower Lobe: During the development of the interlobar fissure between the 
upper and lower lobes on the left the first anatomic structure encountered is 
the artery to the lower lobe. We have been unable to ligate the artery as a 
single trunk in the majority of our cases, but find it necessary to treat the 
branch to the superior division of the lower lobe separately. In one fresh 
cadaver and in one lobectomy a moderate sized artery to the upper lobe had its 
origin below the artery to the superior division of the lower lobe. In the living 
subject this branch to the upper lobe was ligated with no ill effects. After free- 
ing the arteries usually by blunt finger dissection, irrespective of the number, 
they are triply ligated and divided between the middle and distal ligatures of 
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silk. In order to space the ligatures for successful division it is necessary at 
times to place the middle ligature first. After applying a right angle clamp 
above this ligature, the proximal silk ligature is placed above the clamp in- 
creasing considerably the distance between these two ligatures. In placing the 
distal ligature the same procedure is used. 


Upper Lobes: The upper lobe does not differ a great deal on the two sides. 
The main trunk of the pulmonary artery may give off as many as five distinct 
branches to the upper lobe and each must be treated individually. One com- 
mon trunk may supply the upper lobe. An arterial branch occasionally arises 


Fig. 4. Development and ligation of inferior pulmonary vein. (Step IV). 


from the terminal trunk of the pulmonary artery below the middle lobe artery 
on the right and the artery to the superior division of the lower lobe on the left. 
These vessels are treated as in the lower lobe resection. 


Middle Lobe: We have not performed a middle lobe lobectomy by this tech- 
nic, but cadaver specimens indicate that a successful application would not be 
difficult. We have observed as many as three distinct branches to the middle 
lobe which arise in various relationships to the arteries of the upper and lower 
lobes. Usually, two arteries supply the middle lobe, the first one arising below 
the lowest branch of the upper lobe and the second arising just proximal to the 
bifurcation of the terminal trunk to the lower lobe. 


LIGATION PULMONARY LIGAMENT. Step III 
In case a lower lobe resection is being performed, step 3 consists of clamp- 
ing the pulmonary ligament and ligating it. 
LIGATION OF PULMONARY VEINS. STEP IV 


The veins are treated in the same manner as the arteries, and the dissection 
is carried out in an extramediastinal plane. It is neither necessary nor advisable 
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in performing a lobectomy by this technic to enter the mediastinum except in 
performing right upper lobe lobectomy. On the left the intrapleural portion 
of the pulmonary veins before division into tributaries is greater in length 
than on the right. 


In performing a lower lobectomy on the left the lower lobe is retracted an- 
teriorly, exposing the inferior pulmonary vein which is developed and ligated 
extramediastinally. The same procedure is carried out on the right side; how- 
ever, it is necessary at times to include in the distal ligature as many as five 
tributaries of the inferior pulmonary vein. 


Fig. 5. Closure of bronchus. (Step V). 


In performing an upper lobectomy the inferior tributary of the superior 
pulmonary vein must be preserved in that this drains the middle lobe. 


In removal of the middle lobe, fresh cadaver dissection indicates that isola- 
tion of the vein or veins draining into the superior pulmonary vein would 
be practical. 

LIGATION OF BRONCHI. STEP V 


Following isolation and division of the vascular supply to a lobe the partial- 
ly resected specimen is left attached to the mediastinum by only its bronchus. 
Enlarged lymph nodes are dissected away, but as much of the peribronchial 
tissue as possible including the bronchial artery is preserved which is no doubt 
a factor in healing of the bronchus. The bronchus is isolated at the beginning 
of the operative procedure prior to isolation and division of the vessels where 
drainage is abundant from the lobe and a primary bronchial ligature is applied 
to prevent drainage from the diseased lobe into the tracheobronchial tree. In- 
teresting enough, this same procedure was carried out by Schlueter and Weid- 
lein’® in 1926 in performing lobectomies by individual ligation technic upon 
dogs in whom they had produced lung abscesses in the respective lobes re- 
moved. The bronchus opened in none of the dogs. If this ligature has been 
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TABLE I 


Pneumonectomy Results in 8 Cases 


Case Sex Diagnosis Operative 
& Technic 
Age Mass Liga- Individ- 
tion ual Li- 
gation 
1 Small cell Yes— 
55 carcinoma left lung. Lt. lung 
2 F Tuberculosis Yes— 
40 bronchitis left Lt. lung 
stem bronchus. 
stenosis 
Squamous cell Partial 
44 cancer rt. lung pneumonectomy 
with bony block excision 
thorax extension chest wall 
4 M _ Squamous cell Yes— 
46 cancer It. lung Lt. lung 
5 M__ Total bron- Yes— 
chiectasis Lt. lung 
left lung 
6 Adenocarcinoma Yes— 
45 right lung Rt. Lung 
7 F Tuberculous Yes— 
36 bronchitis left Lt. lung 
stem bronchus. 
stenosis 


29 bronchitis left 
stem bronchus. 
stenosis 


applied, it is now removed. The specimen is not removed until two tiers of 
interrupted mattress sutures are placed perpendicular to the long axis of the 
bronchus 1 cm. apart. The proximal row is placed close to the lumen of the 
neighboring bronchus, but care is taken not to encroach upon its lumen. A 
clamp is placed distal to the two rows of sutures and the bronchus is divided. 
The end of the bronchus is treated with phenol and alcohol, and closure is 
completed patterned after Rienhoff’s?® method approximating the end of the 
amputated bronchi with interrupted silk sutures. The stump of the bronchus 
is now repleuralized and the pleural cavity is washed thoroughly with physio- 
logic saline. 


In managing the bronchus to the right upper lobe it becomes necessary in 
this locality to work in the mediastinum, but this is the only location where 
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TABLE | 


Pneumonectomy Results in 8 Cases 


Postoperative Postopera- Results— Case 
Complications tive days Postoperative 
Broncho- Empyema_ in hospital Period 
pleural 
Fistula 
No No 30 No evidence of 1 
recurrence 20 months. 
Yes Yes Died—14 days. Aspira- 2 
Minimal tion empyema contents 


into right lung with 
opening of broncho- 
pleural fistula. 


No No. 28 Died—8 months. Recur- 3 
rence in dorsal 
spine evident 5 mo. 


postoperatively. 
No Yes 32 No evidence of . 
Minimal recurrence—1714 months 
No Yes 21 Cured—Empyema healed a 
Minimal without interference 
8 months. 
Yes Yes Died—76 days. Total 6 
Total and putrid empyema—Gas 
putrid gangrene chest wall. 
No No Sanatorium Apparently cured 7 
105 15 months. No active 
lesion 
Yes Yes In Sana- Rt. lung clear. Now 8 
torium at undergoing thoraco- 
present plasty for obliteration 
571 of residual empyema. 


this technic in all of the lobes cannot be performed outside the mediastinum. 


The bronchi to the upper lobes are fairly constant in their surgical anatomy 
and sufficient length is present for easy bronchial closure. 


In performing right lower lobectomy the first branch (dorsal division) 
may arise at a higher level than the middle lobe bronchus, and extreme care 
should be used in developing the bronchus to the lower lobe in order to treat 
them individually rather than close at a higher level and encroach on the 
middle lobe orifice. On the left, sufficient length for closure of the lower lobe 
bronchus may not be present before the dorsal branch makes its appearance, or 
the dorsal bronchus may arise individually from the common trunk which 
gives origin to the main lower lobe bronchus. In this case, again closure of 
both individual bronchi to the lower lobe will be necessary. 
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Lobectomy Results in 13 Cases. 
(Individual Ligation Technic Employed in 11 Cases.) 


Case Sex 
& 
Age 

F 
25 

2 M 
37 

3 M 
22 

4 F 
22 
5 M 
30 

6 F 
32 

7 F 
23 
8 M 
33 

9 F 
40 

10 F 
37 

11 F 
13 

12 F 
28 

13 F 
52 


Diagnosis 


Bronchiectasis 


Bronchiectasis 


Bronchiectasis 
Bronchiectasis 


Multiple 
Abscesses 


Bilateral 
Bronchiectasis 


Tuberculosis 
Rt. Upper. (Mis- 
taken Diagnosis). 


Multiple 
Abscesses 


Bronchiectasis 
Bronchiectasis 


Multiple 
Abscesses 


Foreign Body 


Bronchiectasis 


Bilateral 
Bronchiectasis 


Mass 

Liga- 

tion 
Yes 


Right 
Lower 


Yes 
Left 


Lower 


Operative 
Technic 


Individ- 
ual Liga- 
tion 


Yes Lt. 

Lower & 

Lingula 

Lt. Upper 
Yes 

Lt. Lower 


Yes 
Rt. Upper 


Yes 
Lt. Lower 


Yes 
Lt. Lower 


Yes 
Lt. Lower 


Yes 
Lt. Lower 


|_| 
Yes 
Rt. Upper 
Yes 
Lt. Lower 
Yes 
— Lt. Lower 
| 
| 
| 
Lt. Lower 
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TABLE II 


Lobectomy Results in 13 Cases. 
(Individual Ligation Technic Employed in 11 Cases.) 


Postoperative Post- Results— 
Complications opera- Postoperative Period 
Broncho- Empyema tive 
pleural days in 
Fistula hospital 
Yes Yes 76 Cured—28 mo. 
Yes Yes 42 Cured—26 mo. 
No No 15 Cured—13 mo. 
No No 19 Cured—13 mo. 
Died—6 hrs. Cerebral 
Anoxemia. 
No No 13 Marked Improvement 8 mo. 
No No 13 Apparently cured. No 


evidence activity 5 mo. 


Died—24 hours. Rupture 
Lt. upper lobe. 


No No 17 Cured—4 mo. 

No No 25 Cured—11 mo. 

No No 18 Cured—24 mo. 

No No 16 Cured—5 mo. 

No No 7 Marked Improvement 2 mo. 


Case 


12 


13 
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The middle lobe bronchus should not offer any great difficulty. It arises as 
a solitary bronchus, and regardless of its exact anatomic origin from the main 
bronchus the trunk extends for sufficient distance out into the lung parenchyma 
of the middle lobe before dividing that it permits easy closure. 


Wound Closure: A number 32 rectal tube is introduced through a stab 
wound in the chest wall two interspaces above the incised intercostal space in 
the midaxillary line. The tube is carried to the apex of the thoracic cavity and 
notched just before it makes its exit from the chest wall. The adjacent ribs 
are approximated by pericostal sutures of braided silk. No attempt is made 
to approximate the intercostal muscles with sutures. The sacrospinalis is 
pulled laterally and anchored with interrupted sutures of silk reinforcing the 
wound posteriorly. The muscle layers are approximated by a single running 
suture of number 1 chromic catgut reinforced by interrupted sutures of 
chromic 1 catgut. The skin is approximated by silk. 


POSTOPERATIVE CARE 
Essential points only in the care of the patient will be discussed. 


On return from the operating room the patient is placed in the 
Trendelenburg position for twenty-four hours. Intranasal oxygen 
is administered for one to three days depending upon the patient’s 
condition. His position is changed frequently from the back to the 
operative side. Morphine is given in sufficient dosage to permit 
cough without pain. Water balance is maintained by the intra- 
venous route with 5 per cent glucose in distilled water replacing 
only the chloride loss with equal quantities of physiologic saline so- 
lution. As soon as the patient reacts well from the anesthesia the 
air-tight under water drainage tube system is placed on 16 cm. of 
negative suction. This brings about re-expansion of the remaining 
lobe and early obliteration of the pleural space resulting from re- 
section of the diseased lobe. It has not been necessary to do a tem- 
porary phrenic nerve interruption in order to hasten obliteration 
of the space. We depend solely upon the negative suction, but the 
drainage tube is watched carefully to prevent it from plugging up 
with clotted blood. In 48 hours the remaining lobe will be found 
to have re-expanded as evidenced by physical signs, and inability 
to promote fluctuation in the drainage tube. We have never drained 
longer than 48 hours, and so far we have no cause to regret this 
practice. The patient is changed from the Trendelenburg position 
to a semi-Fowler’s position 24 hours postoperatively. 


The postoperative course of these patients upon whom lobectomy 
has been performed by the individual ligation technic is remarkably 
smooth. The temperature seldom rises above 101 degrees F. In 
10 days they are as a rule out of bed and discharge is permitted 
anywhere from 13 to 27 days postoperatively. 
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RESULTS 


It is difficult to evaluate and make a comparison of results ob- 
tained in so few cases (table 1) upon whom total removal of the 
lung was performed; however, it will be observed that 4 were op- 
erated upon for suppurative lesion and 4 for cancer of the lung with 
one death in each group. Individual ligation technic was used in all 
cases with the exception of one (case 8) with suppurative disease, 
and one (case 3) in whom a peripheral squamous cell carcinoma of 
the lung had invaded the bony thorax. This illustrates the applica- 
bility of individual ligation to suppurative lesions of the lung as well 
as neoplastic lesions in total resections. One death resulted from 
spilling over into the right lung the empyema contents with the 
development of a bronchopleural fistula (case 2), and in case 7 death 
resulted from a putrid total empyema accompanied by a broncho- 
pleural fistula and gas gangrene of the chest wall. The former pa- 
tient’s pleural cavity was drained, while in the latter no primary 
drainage was instituted. Death occurred on the fourteenth and 
seventy-sixth postoperative day, respectively. In the remaining four 
cases where separate treatment of the hilum structures was prac- 
ticed, bronchopleural fistula was not a complication. In one (case 
4), a gross contamination of the pleural cavity resulted from in- 
advertently rupturing a lung abscess secondary to carcinoma of the 
left steni bronchus, and a small empyema resulted healing spon- 
taneously in 30 days without further drainage other than the in- 
tercostal tube left in place at the time of operation. Case 5 devel- 
oped a non-putrid empyema 10 days postoperatively which required 
rib resection and drainage in that drainage by way of the intercostal 
tube at the time of operation was maintained for only 48 hours. 
His empyema healed in 45 days. Complications in this small group 
appear to be high, but the analysis reveal a causative and expected 
result in the majority. 


It will require detailed reports of cases to evaluate the immediate 
results of individual ligation technic in performing lobectomies. 
Blades and Kent*’, and Churchill** have recently recommended the 
application of this technic wherever feasible. 


In table 2 the results obtained in cases subjected to lobectomy by 
the tourniquet technic (2 cases) and individual ligation technic (11 
cases) are given in more or less detail. In the two cases where the 
tourniquet was applied, bronchopleural fistulas with an associated 
empyema developed, and postoperative hospitalization days ex- 
tended over a long period in each instance. In 11 patients upon 
whom a lobectomy was performed by the extramediastinal indi- 
vidual ligation technic the average postoperative hospitalization 
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days was 17 days in 9 patients. Case 8 died 24 hours postoperatively 
from rupture of the upper lobe of the left lung. This accident 
resulted from the application of too much positive pressure at the 
close of operation in an attempt to re-expand the upper lobe. The 
fifth patient died six hours postoperatively from severe cerebral 
anoxemia. His condition was good throughout the operative pro- 
cedure until traction was made on the diseased lobe attached to the 
hilum by only the bronchus, and complete cardiac standstill resulted. 
Re-establishment of the cardiac rhythm was possible after approxi- 
mately two minutes, but symptoms of cerebral damage were al- 
ready present. Obviously, the lobectomy technic employed is not 
at fault in these two cases. There were no incidences of temporary 
bronchial fistula or empyema in the remaining nine cases. There 
were no incidences of hemorrhage during the operation and no latent 
hemorrhage in any of the cases. 


CONCLUSION 


Extramediastinal individual ligation lobectomy technic definitely 
prolongs the operative time and technically it is a more difficult 
procedure than total pneumonectomy by individual ligation; how- 
ever, we have no evidence to support the fact that reasonable pro- 
longation of the operative time is injurious to the patient. In view 
of the low incidence of complications, smooth postoperative course, 
and the required short postoperative hospitalization, we believe 
that this method will find a wide field of usefulness and become just 
as “standardized” a procedure as total pneumonectomy. 
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REGNANCY begins in the luteal phase of the ovarian cycle, 

and is controlled by the amount of lutein material formed’. The 
luteal body, a natural phenomenon of pregnancy, evidences physio- 
logic effects that are shown by the quantitative changes in the hor- 
mones of the ovary, pituitary, thyroid, suprarenal, liver and pan- 
creas’. Other criteria, indicative of the luteal domination and the 
changes in the interrelationships of the endocrine systems, are il- 
lustrated by alterations from normal of biologic chemistries and 
vaginal smears. The amount of change is dependent upon the con- 
dition of the ovary prior to pregnancy. The endometrium of any 
uterus is dependent, prior to its pregnancy, upon the manufacturing 
capacity of the ovaries and the existing interrelationship between 
the other endocrine glands. 


Chemical changes most notably illustrative of the alteration in 
the endocrine interrelationship are: 

An increase in the concentration of bile acids, blood urea, estrogens in and 
specific gravity of the urine, a decrease in galactose tolerance and estrogens in 
the blood. 

The following graphs and microphotographs illustrate the 
changes that occur in hormonal manufacturing capacity. Compari- 
son with normal hormonal quantities in the non-pregnant female* 
and the normal vaginal smears’:* were made. The technics used 
have already been described*. The graphs and photomicrographs 
are divided into groups representative of the first, fourth, sixth 
and eighth lunar months of pregnancy. The graphs are the result 
of a study of twenty-four asymptomatic females. The microphoto- 
graphs of the vaginal mucosa smears are the result of a study of 
fifty asymptomatic women, each of whom made her smear at daily 
intervals throughout the entire course of pregnancy. The post- 
partum changes are not only shown by the vaginal smear, but are 


Dr. Russell, on leave from the University of Tennessee, started collaborating with 
Dr. Bennett in May, 1940. He is now on active duty with the United States Navy. 


THE SOUTHERN SURGEON 


511 

| 

| | | 

| rs) 

| 

: 
| 

| 
| | < 

| 
| | 

| \ 

2 | | \ 

| | 

N30041S} N20000NY 


512 THE SOUTHERN SURGEON 


confirmed by the lowering of the basal metabolic rate, cholesterol 
and urea content of the blood, biologic chemistries and the specific 
gravity of the urine. 


Fig. 3 Fig. 4 


DESCRIPTION OF GRAPHS 


The upper row of graphs, labeled “Thyroid,” represents the 
value of the basal metabolic rate from rested and fasting patients 
and indicates the relative variations in the amount of thyroxin- 
iodine present. 

The second row of graphs, labeled ‘Pituitary,’ represents the 
values in basal metabolic rate unit obtained in the “specific dynamic 
action”’ test. 


: 
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Fig. 3 Fig. 4 


Fig. 2 
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Fig. 7 Fig. 8 


The third row of graphs, labeled “Estrogen,” represents the 
values of the specific quantities of estrogen estimated in milligrams 
per thousand cubic centimeters of blood. 


The fourth row of graphs, labeled ‘“‘Androgen,” represents the 
values of the specific quantities of androgen estimated in milligrams 
per thousand cubic centimeters of urine. 


The dotted line graphs (A) represent the average values ob- 
tained from each series of tests. 


It was particularly undesirable to take blood during the last eight 
weeks of pregnancy. Therefore, the graphs of the sex hormones 
lack the estrogen and androgen readings for the eighth lunar month. 
Significant changes in the amount of these hormones may occur dur- 


Fig. 5 Fig. 6 
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Fig. 6 Fig. 7 Fig. 8 


Fig. 5 
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Fig. 9 Fig. 10 


Fig. 11 Fig. 12 


ing the final stages of pregnancy, but it is felt that investigation of 
this feature must be postponed until technics are developed that will 
constitute less of a drain upon the expectant mother. 


The B sets of graphs are a contraction of dotted line graphs in A. 


The C sets of graphs are those of the menstrual cycle of our 
asymptomatic case records. 


ANALYSIS OF GRAPHS 


The general picture presented is one in which cyclic changes in 
hormonal values that obtain during the non-pregnant state, persist 
and tend to follow the pattern of the normal menstrual cycle. Al- 
though menstruation and ovulation are presumably absent, the cy- 
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clic variations in hormonal quantities regularly adjust themselves. 
in arrangements conducive to the occurrence of these phenomena. 
This tendency is particularly marked during the fourth lunar month. 


The profound disturbance in the “pituitary” graph during the 
sixth lunar month of pregnancy is, we believe, an indication of the 
adjustment of the heat-producing mechanism incidental to the quick- 
ening of the foetus. 

Attention is invited to the similarity in the thyroid, pituitary and 
androgen graphs of the “normal” menstrual cycle (C), and the 
analogous foreshortened ones (B) of the gestation period. The 
two estrogen graphs are quite different, in that the one of the gravid 
state indicates the maintenance of this hormone at a practically 
constant average value. The close agreement between the average 
values of the hormones present in both the pregnant and non-preg- 
nant states are noteworthy. 


DiscUSSION 


The cyclic variation in the quantities of three hormones follows 
the normal non-pregnant pattern. Likewise, there is no appreciable 
difference in the average quantity of all four hormones present be- 
tween the gravid and the non-pregnant state. Hence, there are 
strong indications that, from the endocrine standpoint, pregnancy 
is a substantially normal condition. 

The variation of the average hormonal values during the period 
of gestation closely approximates those of the “normal” menstrual 
cycle in quantity, but consume longer time intervals between the 
attainment of maxima and minima values. Hence, it is logical to 
consider, endocrinologically speaking, the entire course of preg- 
nancy as a single, protracted menstrual cycle. As the extreme aver- 
age values of all four hormones occur during the fourth lunar month 
of pregnancy, this corresponds to the “normal” time of ovulation. 
Figuratively speaking the fetus at term is menstruated. 


CONCLUSIONS 
1. Smears made daily of the vaginal mucosa illustrate the fore- 
going ovarian hormonal examinations. 


2. Threatened abortion, miscarriage and premature fetal expul- 
sion is determinable by vaginal smears and the hormonal examina- 


tions. 
3. Therapy is determinable and governable by daily vaginal smear 
examinations and hormonal determinations. 


269 S. 19th St. 


(For references see page 529) 


VAGINAL CHANGES DURING NORMAL 
MENSTRUAL CYCLE 


MicHaeEL J. Bennett, M. D. 
Philadelphia 


P. B. Russet, Jr., M. D., F. A. C. S. 
Assistant Professor of Obstetrics, University of Tennessee Medical College 


Memphis 


I ORDER to understand cyclic vaginal changes present during 
abnormal ovarian activity, it is necessary to examine the normal 
critically. Accordingly, a group of five asymptomatic women, 20 
to 35 years of age, were selected for study. 


Previous investigators’ *** attempting to evaluate changes of 
the vaginal mucosa, used various methods of obtaining and staining 
specimens. It has been. found that the methods used by the majority 
failed to reveal certain characteristics which the following technic 


makes apparent. 
METHOD 


Each subject was requested to make a daily vaginal smear during 
twelve consecutive monthly cycles. They were given a supply of cot- 
ton tipped, wooden applicators, advised to wet the cotton with plain 
water, separate the labia, insert the cotton end of the applicator no 
less than two to three inches into the vagina, and make deep pres- 
sure in a rotating manner. The obtained material was then smeared 
on one end of a glass slide, and the opposite end labeled with the 
patient’s name and date. The slides were dried by air at room tem- 
perature. At the laboratory they were stained and microscopically 
examined. In each case the same picture was noticed for a corre- 
sponding day in the menstrual cycle. 


STAINING TECHNIC 


Differing from the methods advocated by most investigators, the 
smears were: 


Air dried 

Stained by immersion in gentian violet two minutes 

Washed in cool water until flow was clear 

Dipped in Gram’s iodine two minutes 

Decolorized with equal parts acetone and 95 per cent alcohol 
Washed in cool water 

Immersed in carbo-fuschin two minutes 


- Dr. Russell, on leave from the University of Tennessee, started collaborating with 
Dr. Bennett in May, 1940. He is now on active duty with the United States Navy. 
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Fig. 3 


8. Washed in cool water 
9. Dried by blotter 
10. Mounted with cedar wood oil and covered with a No. 2 34 inch cover slip. 


DIscUSSION 


During the study, singular and characteristic phenomena were 
observed in which the following took part: 


Fig. 1 i 
Fig. 2 
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Fig. 5 Fig. 6 


Fig. 7 Fig. 8 


BACTERIA 


Gram positive bacilli are seen as minute segmented diplo-bacilli 
or with as many as five segments. These organisms were cultured 
from the vagina in Huntoon’s acid, neutral and basic mediums. In 
the vagina, the bacilli appeared rich, thick, heavily stained, and 
apparently spored at either end of the chain. This occurred in Hun- 
toon’s acid media, but did not occur in the neutral or basic. It was 
noted that the bacilli, while not growing as in the vagina, were capa- 
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Fig. 11 Fig. 12 


ble of growth in the neutral and acid mediums, but starved in the 
basic mixture. 

Gram negative bacteria which were present grew rapidly in Hun- 
toon’s alkaline medium, not as well in the neutral, and clumped in 
the acid. 

LEUKOCYTES 


Premenstrual leukocytes contain gram positive nuclei. These nu- 
clei sometimes appear shaped as a coffee bean. At other times they 
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Fig. 10 Fig. 11 Fig. 12 


Fig. 9 
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Fig. 15 Fig. 16 


present a mere blob of gram positive material, surrounded on the 
concave slide by a friable, irregular, poorly shaped, agranular, ex- 
tremely thin, and faintly gram negative cytoplasm. The extreme 
gram positiveness of the nuclei makes them prominent. These cells 
are ovoid or elliptic. 


Menstrual leukocytes are gram negative in nuclear content. The 
nuclei are multiple. Each separate nucleus is attached to its fellows 
by a thin gram negative filament. The cytoplasm surrounding the 
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Fig. 14 Fig. 15 Fig. 16 


Fig. 13 
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nuclei is thin, faintly gram negative, and faintly granular. The cells 
are well formed and circular. 
Postmenstrual leukocytes have relatively large, gram negative 
nuclei which are occasionally elliptoid and contain very fine granu- 
lations. The small portion of the cytoplasm which is apparent, is 
gram negative and very faintly granular; the cell outline is irregular. 
Preovulatory leukocytes contain bunched, gram negative nuclei. 
They are slightly less gram negative than the menstrual or post- 
menstrual types. The main difference lies in their rather puffed ap- 
pearance and markedly irregular outline. The cytoplasm contains 
several segregated granules and is encroached upon by the nucleus. 
Ovulatory leukocytes contain bunched, gram negative nuclei, 
which appear to occupy the entire content of the cell. The cell is 
irregular in outline, and generally spheroid. These also appear 
puffed. 
Postovulatory leukocytes bear the same characteristics as the 
preovulatory. They gradually become smaller in general size, but 
not in their nuclear size, until disappearance. 


ERYTHROCYTES 


Erythrocytes are seen normally as hypochromatic cells on the 
first menstrual day; as well rounded, normally chromatic cells only 
on the second and third days, and disintegrate on subsequent days. 


EPITHELIAL CELLS 

Superficial, upper and mid-intermediary plane cells are squamous, 
elliptoid, occasionally rhomboid. The cell content will be noted in 
daily description. 

EPITHELIAL NUCLEI 

Nuclei likewise are noted in daily description. 

“A” nuclei are small, spherical, and so compactly filled with gram 
positive granulations as to exclude the gram negative background. 

“B”’ nuclei are slightly larger, ovoid, and are seen to contain sep- 
arated, coarse or fine, gram positive granules in a gram negative 
background. 

“C” nuclei are very much larger, elliptical, and entirely gram 
negative. They contain no gram positive granulations, but occas- 
ionally small vacuoles. 

The pH of the daily vaginal smears was determined by using 
nitrazine paper. 
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SUMMARY 


The vaginal mucosa undergoes daily changes which appear to 
be dependent on the ovaries. 


The entire menstrual cycle is divided into the follicular phase 
(which includes the menstrual, postmenstrual, preovulatory and 
ovulatory stages) and the luteal phase (which includes the post- 
ovulatory and premenstrual stages). 


Each subdivision is marked by characteristic phenomena involv- 
ing definite variations of bacteria, leukocytes, epithelial cells and 
their nuclei. 


CONCLUSIONS 


1. The follicular phase of ovarian activity is evidenced by definite 
vaginal changes, ending at the time of ovulation. 


2. The luteal phase of the ovarian activity is evidenced by definite 
vaginal changes, ending at the time of menstruation. 


3. Any alteration in ovarian metabolism can be demonstrated by 
daily vaginal smears. 


269 S. 19th Street, 
Philadelphia, Pa. 


Photography credits to: 
Robert M. Gracie 

5312 N. 2nd St. 
Philadelphia, Pa. 
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VITAMIN K 


One of the first recorded operations for obstructive jaundice was 
performed by Marion Sims as late as 1878: his patient died of 
hemorrhage. It was not until 1881 that the next such operation 
was performed by W. W. Keen, and his patient also died of hemor- 
rhage. Operation for obstructive jaundice has been a constant head- 
ache to the surgeon ever since. 


Later, as larger groups were attempted, it was found that about 
half had hemorrhages and that the patient in whom hemorrhage 
was least expected was the one most likely to bleed. Even as late 
as 1934 or 1935 about 50 per cent of the mortality in obstructive 
jaundice was caused by hemorrhage. 


This situation was due to a faulty approach to the problem: by 
not attacking it from a physiologic as well as from a pathologic 
point of view. To understand this problem it is necessary to begin 
with the old concept of blood clotting, —namely that prothrombin 
plus calcium plus thrombokinase form thrombin and then thrombin 
plus fibrinogen forms fibrin, the framework of the clot. 


Improved technic for determining exact amounts of each element 
in the blood has shown that in obstructive jaundice all elements for 
clotting are either normal or slightly increased, except prothrombin 
which is markedly decreased. After total hepatactomy the plasma 
prothrombin falls to practically zero: it was therefore concluded 
that prothrombin is elaborated entirely in the liver. The discovery 
of vitamin K furnished the missing factor in the whole process 
when it was learned that, unless there is adequate storage of this 
vitamin in the liver, prothrombin cannot be formed. This com- 
pleted the normal physiologic picture. 
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It has since been found that vitamin K is a fat-soluble vitamin 
absorbed from the intestine under the following conditions: 


1. A liver which is not too badly damaged to take up vitamin K 
from the circulating blood and convert it into prothrombin, 


An adequate amount of bile salts, 
3. An intact intestinal mucosa, 


A diet adequate in Vitamin K, and the presence of bacteria 
in the intestinal tract. 


With these data at hand, it is not difficult to name the conditions 
in which vitamin K will prove useful: 


1. Aseriously damaged liver. 
2. Obstruction to the bile flow into the intestinal tract. 


3. Sprue, ulcerative colitis, and other intestinal infections where 
the mucosa is damaged. 


4. Hemorrhagic disease of the newborn. 


In the first group, in which serious liver damage is present, every 
effort should be made to correct it before operative procedures are 
undertaken. In severely damaged livers glycogen is largely re- 
placed by fat, and it has been found that a diet relatively high in 
protein as well as carbohydrate is necessary because in the presence 
of an adequate amount of protein, the fat will be removed and re- 
placed by glycogen. Therefore a diet of 30 per cent protein and 
70 per cent carbohydrate is in use in some clinics at the present time. 


In many of the large clinics, cases of obstructive jaundice are 
grouped on the basis of the drop in the prothrombin level, and all 
cases are treated with vitamin K preoperatively until the level is 
brought to as near normal as possible. Vitamin K is continued post- 
operatively since it has been shown that, immediately following any 
operative procedure, there is a drop in the plasma prothrombin level 
of from 10 to 20 per cent. If the initial level was already border- 
line, with this postoperative drop, the patient may be thrown into 
the bleeding level. Most patients bleed when the plasma prothrom- 
bin level reaches 10 to 20 per cent of normal and they frequently 
bleed at 50 per cent. 

Vitamin K should also be administered in cases of ulcerative 
colitis and sprue where there is a drop in the plasma prothrombin 
level. 

It is not surprising that a newborn baby sometimes bleeds from 
insufficient prothrombin in his blood when it is realized that his 
natural diet at this time (colostrum) is deficient in vitamin: K and 
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his gastrointestinal tract is sterile. Those who do not bleed have 
been able to store up adequate reserves of the vitamin in their livers 
before birth. Those who do bleed can be treated with injections of 
vitamin K; their numbers can be decreased by the routine addition 
of large amounts of the vitamin to their mothers’ diet in the twenty- 
four hours before delivery is expected. 


It must be emphasized again that vitamin K is not a panacea for 
all types of hemorrhagic diatheses, but when this tendency to bleed 
depends on insufficiency of prothrombin, vitamin K is a life-saver. 


J. Gaston Gay, M.D. 


MILITARY SERVICE 


Like Cicero and many another man who could no longer call 
himself young, the Editor of this journal, after reading of the 
various pacifist organizations to which a noisy segment of youth 
bleated its allegiance, had begun to think that the men of the rising 
generation were not what they used to be: certainly not inspired 
by the same martial spirit that flamed in the breasts of his 
contemporaries in the flag-waving, drum-beating days of 1917. 
Perhaps fortunately however, he has been called upon to examine 
“‘selectees” this year: for every boy who has claimed physical dis- 
ability (and the disability was obvious in each case), ten others 
have been found who were unable to meet the exacting requirements 
of the Army. While it has been rather appalling to find that little 
more than half were fully fit, there has certainly been nothing 
wrong with the spirit of the young men this writer has examined, 
and he has no reason to believe these Georgians are peculiarly 
superior to the general run of their fellow-citizens. Their matter- 
of-fact acceptance of military service, —and it was usually with the 
clear-sighted realization that this service might easily prove to be 
more than twelve months in an American training camp—has com- 
pletely restored his confidence in the Yank of 1941. 


Yet the young men who are bearing arms couldn’t get very far 
without adequate medical care, and thousands of doctors have been 
called to the colors. It has been suggested that the Fellows of The 
Southeastern Surgical Congress and the Texas Surgical Society 
would be interested in the military activities of their friends, and we 
shall therefore attempt to list them. We are sure that our data are 
incomplete, but we hope that they will become so. We beg that 
each member of either organization who has given up his private 
practice for military service will let us know about it. He should 
recall that at the Richmond meeting the Congress voted that each 
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Fellow who was called to active duty would, on his request, remain 
in good standing for the duration of the emergency without pay- 
ment of dues, and would thus continue to receive THE SOUTHERN 
SURGEON. 


Here then is our first instalment of military news: 


Lieut. Col. Hugh Cochran, of Atlanta, has been on duty as 
Regimental Surgeon at Fort Jackson, S. C., since early in the fall. 


Major C. H. Fair, of Greenville, S. C., has been Chief of Sur- 
gical Service, Station Hospital, Fort Jackson, S. C., since Oct. 
21, 1940. 

Major William Bruce Schaefer, of Toccoa, Ga., has been at 
Camp Stewart, Ga., since October. 

Capt. M. D. Berman, of Jackson, Miss., has been on duty at 
Station Hospital, Fort Jackson, S. C., since Nov. 10, 1940. 

Lieut. K. D. Grace, of LaGrange, Ga., has been stationed at 
Camp Stewart, Ga., since Nov. 25, 1940. 

Lieut. E. J. Cathell, of Lexington, N. C., has been on duty at 
Station Hospital, Fort Jackson, S. C., since Dec. 17, 1940. 

Lieut. J. H. Lesher, of Knoxville, has been on duty at Station 
Hospital, Camp Blanding, Fla., since Dec. 19, 1940. 

Lieut. Archibald J. Buist, Jr., of Charleston, S. C., has been on 
duty at the Naval Hospital, Charleston Navy Yard, since Feb- 
ruary 3. 

Major M. A. Hubert, of Athens, Ga., has been in Command of 
Medical Detachment of the 165th Infantry (R), 27th Division, at 
Fort McClellan, Ala., since March 1. 

Capt. Parker C. Hardin, of Monroe, N. C., has been Assistant 
Chief of the Surgical Service at Stark General Hospital, Charles- 
ton, S. C., since April 15. 

Capt. Gerald H. Teasley, of Athens, Ala., has been on duty with 
the Third Medical Training Battalion, at Camp Lee, Va., for some 
months. 

Lieut. P. B. Russell, Jr., of Memphis, is on active duty with the 
United States Navy. 


Lieut. Col. Peter M. Keating, of San Antonio, is on active duty at 
the Station Hospital, Fort Sam Houston, San Antonio. 


Capt. Stirling E. Russ, of San Antonio, is now at the Station 
Hospital, Fort Davis, Canal Zone. 
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BOOK REVIEWS 


The Editors of THE SOUTHERN SuRGEON will at all times welcome new books in the 
field of surgery and will acknowledge their receipt in these pages. The Editors do 
not, however, agree to review all books that have been submitted without solicitation. 


ENTRE CirujANos Y Hospitrats (BETWEEN SURGEONS AND HospirAts). 
By Jose Castro-VILLAGRANA. 202 pages. Price, $5. Published by the 
author, Mexico City, 1940. 


It will be many years before a book of like tenor can be written again, if 
indeed ever. The first part deals with the author’s visits to famous surgeons 
in the United States and their clinics. The second gives his impressions of 
his grand tour of European surgical centers. Memory is already gilding those 
days before World War II: already it seems hard to recall that once insti- 
tutions in Paris, Rome, Munich and Berlin were devoted to the pursuit of 
scientific truth and the alleviation of human suffering; that surgeons from 
the great cities of the Old World could meet at Brussels for friendly discus- 
sion. His thumbnail sketches of those distinguished men at work, of their 
medical schools and hospitals, with notes on their past, are now of historical 
interest. The third part of the book takes up Mexican hospitals and medical 
education and concludes with an essay on what makes a surgeon: Prerequisite 
are assurance, gentleness and simplicity. “he surgeon before being a surgeon 
must study himself and realize within himself the man.” 


The author is convinced that the United States is leading the world in 
surgery. His admiration for Dr. Matas and the Mayo Clinic in particular 
knows no bounds. We must content ourselves with only two excerpts. In 
speaking of our nurses, he says, 


“Immaculately clean, erect, quiet, frequently beautiful, they carry a gesture 
of abstraction, ready always to receive orders, perform them and inform. They 
give the impression, as one looks at them, that their entire life in thought and 
action is constituted exclusively of the performance of their duties; certainly 
as human as everybody, when they complete their duties and remove their 
uniforms they will laugh and enjoy themselves as any other American girl, but 
as we watch them in the hospital they are to us ‘the white sister,’ beautiful 
automatic dolls trained to perfection for the care of patients. 


“The intern in those hospitals follows a very closed-in life with excep- 
tion of a few hours weekly. Constantly more alert to the vicissitudes of his 
patients, he takes down with rigorous discipline all the facts that will later be 
interpreted under the guidance of his teachers. But as he makes his medical 
observations he acquires also the conscious feeling of mental and physical suf- 
fering that at the age at which he does his internship makes him optimistically 
comprehensive, that is, it educates him while in his youth to be human. 


“The nurses and interns are the permanent elements of the hospital. 
With their presence and their own lives they make it live.” 


Castro-Villagrana is one of the outstanding and most progressive surgeons 
of the younger generation in Mexico. It is unnecessary here to list his achieve- 
ments in surgical education or his success in modernizing an institution that 
antedates by many years even Jamestown. But one must say that Castro-V. 
writes with warm enthusiasm and the glowing charm of the Latin mind. 


This reviewer would like to send a copy of this complimentary book to 
every practitioner south of the Rio Grande: it would prove superlative 
propaganda for the U. S. A.; but then the doctor in Latin America would 
not only be impervious to propaganda but he has already a kindly regard for 
his brothers of the North. He would also like mightily to see an adequate 
English version published in this country. 
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TeExTBooK OF PeEpiaTrRics. By J. P. Crozier GrirritrH, M.D., Ph.D., 
Emeritus Professor of Pediatrics in the University of Pennsylvania; Con- 
sulting Physician to the Children’s Hospital, Philadelphia; Consulting 
Physician to St. Christopher’s Hospital for Children; Consulting Pediatrist 
to the Woman’s, the Jewish, and the Misericordia Hospitals, etc. ; Corre- 
sponding Member of the Societe de Pediatrie de Paris; and A. GRAEME 
MirtcHeEti, M.D., B. K. Rachford Professor of Pediatrics, College of 
Medicine, University of Cincinnati; Medical Director and Chief of Staff 
of the Children’s Hospital of Cincinnati; Director of the Children’s Hos- 
pital Research Foundation; Director of Pediatric and Contagious Services 
in the Cincinnati General Hospital. Third Edition, Revised and Reset. 
991 pages, with 220 illustrations. Price, $10. Philadelphia and London, 
W. B. Saunders Company, 1941. 


In our humble opinion, the third edition makes this the textbook of pedi- 
atrics. But we can’t drop the subject there for we wish to emphasize the way 
in which it was evolved. The authors, availing themselves of the advice of 
users of previous editions and of. their own studies, first rewrote the book and 
then they submitted much of it to “those who had a right to be competently 
critical of one or another subject, . . . authorities both in and outside the field 
of pediatrics.” In this way they have succeeded in keeping “the style and 
arrangement of the chapters uniform and quantitatively balanced, and at the 
same time have conferred upon them a degree of authority which no one or 
two authors could hope to attain.” 


So far as we can learn the authors have not patented their plan. It could 
be applied to a textbook of clinical surgery. 


THE PHARMACOLOGY OF ANESTHETIC Drucs. 4 Syllabus for Students and 
Clinicians. By JOHN AprtAntI, M.D., Instructor in Anesthesia, New York 
University College of Medicine; Assistant Visiting Anesthetist, Bellevue 
Hospital. Second Edition. 86 pages, with numerous diagrammatic illustra- 
tions. Price, $3.50. Springfield and Baltimore: Charles C Thomas, Pub- 
lisher, 1941. 


For more than a century, doctors have used anesthetic drugs, yet few of us 
understand the effects of the individual member of this group on various 
centers of the nervous system, the liver, the skin, the cardiovascular apparatus 
and other organs. Here is an excellent scientific work. It presents for students 
and practitioners alike the fundamentals of the pharmacology of anesthetic 
drugs. 

The presentation is in outline form, using diagrams instead of many words. 
It is brief and clear. The author first gives general information on narcosis 
and the agents which produce it. Then he proceeds to the specific drugs, 
about each of which he describes briefly the history, preparation, properties, 
administration and action. Toxicity and contraindications are covered, and 
antidotes given. One chapter is devoted to non-anesthetic drugs used in con- 
junction with anesthesia, and to analeptic drugs. 

The book is hardly complete enough for the pharmacologist, but it is ideal 
for the clinician and for any anesthetist but the most expert and experienced. 
The diagrams are to be commended for their vividness in showing the actions 
of the drugs on the different parts of the body is much easier to grasp, study 
and remember than lengthy descriptions. 


The Southern Surgeon, the second regional journal devoted 
to a specialty in the United States, is published by The South- 
ern Surgeon Publishing Company, a subsidiary of The South- 
eastern Surgical Congress, for the advancement of surgery 
particularly in the South. In addition to publishing papers 
presented before the Postgraduate Surgical Assembly of The 
Southeastern Surgical Congress, and before the Texas Surgical 
Society, it welcomes good surgical papers regardless of their 
geographic origin. It aspires to encourage surgeons in the 
Southern States, especially the younger ones, to record their 
own observations and original work. 

Manuscripts for publication, books for review, and corre- 
spondence relating to the editorial management should be sent 
to the Editor, Dr. L. Minor Blackford, 104 Ponce de Leon Ave., 
N. E., Atlanta, or to one of the Associate Editors. Other com- 
munications should be addressed to Dr. B. T. Beasley, 701 Hurt 
Building, Atlanta. 

Articles will be accepted for publication on condition that 
they are contributed solely to The Southern Surgeon. Manu- 
scripts must be typewritten, double-spaced, and the original 
copy should be submitted. They are all subject to editing. The 
cost of illustrations must be borne by the author. 

References should conform to the style of the Quarterly 
Cumulative Index Medicus, published by the American Medi- 
cal Association. This requires, in order given: name of author, 
title of article, name of periodical, with volume, page, month 
(day of month if weekly) and year. 

Matter appearing in The Southern Surgeon is covered by 
copyright, but, as a rule, no objection will be made to its re- 
production in reputable medical journals, if proper credit is 
given. However, the reproduction for commercial purposes 
will not be permitted. 

The Southern Surgeon is now published monthly. Subscrip- 
tion price in the United States and Canada: $5.00; in other coun- 
tries: $6.00, including postage. Single Copies, $1.00 postpaid. 

Checks may be made payable to The Southern Surgeon 
Publishing Co. 


1 
4 
4 
ig 
q 
| 
J 
¥ 
: 
4 
2 


